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THE COMMON r. o MALLARD 





The acoompanyiag plate ( No. XV ) of The Common Wild Duck uk 
Mallaku (Anas boseas) is in continuation of the series of Plates already 
published in this Journal in connection with the paper on “ Indian 
Ducks and theiu Allies,” by Mr. E, C. Stuart Baker. 

The desoription of “ Tub Common Wild Duck or Mallard ” now 
figured, will be found on pages 1 to 10 of Vol, XII of this Journal. 

EDITORS. 




NOTICE TO MEMBERS. 


With this number of tlie Journal conimeu(3e some iilastratious of the “ Indian 
Duck^,” drawn by Mr. H. (rronvold, and the Cornmittt« think that members 
will agree that they are the best sketches thjit havt^ so far bjen pnKliuKjd in this 
Series. The following are now in hand : — 

Plate No. XVI. — The Spotbill (^Anas ptecilorJitjtichii), 

,, „ XVII. — The Red-orested Pochard {Netla rujinn), 

„ ,, XVIII.— The Tufted Duck or Tufted Pochard (Nyroca 

fuligula), 

,, „ XJX. — The Wigeon (^Mareca pene/ope), 

„ ,, XX,«— The White-oyed Duck {^Nyroca ft rruginm). 

„ u XXT. — The Shoveller {Spatula clypeata), 

,, „ XXII.— The Comb-Duck or Nukta {Sarcidiornia uiclunono^ 

tus). 

As these coloured plates are necessarily very expensive, the Committee hope 
that metnbers will not relax their eflPorts to obtain new memlx^rs, lis only in tins 
way can the heavy exi)enditure be met. 


EDITORS. 
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NEW SPECIES OF INDIAN IIYMENOPTFRA. 

By Major C. G. Nurse, 13th Bombay Infantry. 

The following now species belong to the family Sphegidm. The 
most interesting aro two species of the little known genus Homogani- 
lirus, of which the 9 has not previously been described. Throe species 
of the genus Palarus have also been included below ; in the Indian 
r(‘<»ion this genus has hitherto only boon record od from Ceylon. Two 
species in the following paper were sent me by Mr. G. C. Dudgeon, 
who also forwarded their descriptions in M.S. H is notes on 
cmnlns are particularly interesting, os his observations confirm those of 
GerauJ that certain species of this genus store their nests with Aphido. 

Ahtata qubtt.e n. sp. 

9 Smooth and shining, except the median segment, which is finely 
longitudinally striate ; front very convex, iironotmn somewhat long, 
median segment gradually narrowed and rounded posteriorly. 
Black ; the apices of the femora, and the whole of the tibim and hir.si 
bright red ; abdomen red, the 3rd and 4th segments reddish black ; 
pubescence sparse, greyish black ; wings hyaline, infusoated at afiex, 
radial cell very short, its apex not reaching beyond the apex of the 3rd 
cubital coll, stigma dark testaceous, nervuros and tegula3 pale testaceous. 

$ Differs from the 9 as follows : less conspicuously shining, front 
and mesoiiotum minutely but sparsely punctured, pubescence grey, 
longer and denser, abdomen often reddish black ; wings clear hyaline, 
their apices not infuscated, stigma less dark. 

Long. 9 5-5 mm. $ 7 mm. 

IUiutat: Quotta. 

1 
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This species is nearest to A. hihricata (Nurse) described from Deesa, 
but differs in the sculpturing, and in the greater part of the femora 
being black, and not red. I have several specimens of the ^ , but only 
one of the 5 , and as it is much smaller than the oilier so:^, it may bo 
an unusually small specimen. 

H0MOGAMP.RUS GREON, n. sp. 

$ Clypeus and front smooth and shining, inesonotum, soutellurn, 
and post sciitellum sparsely jmnetured, median segment striate, tho 
striations longitudinal at base, oblique at the sides, almost semicircular 
at apex in the centre, abdomen minutely punctured ; front above tlie 
base of antonnre raised almost tuberculato, median segment roundly 
truncate posteriorly, abdomen scarcely as long as thorax. Black; tho 
mandiijles, logs, and apical abdominal segment red • the apical margins 
of tho abdominal segments very narrowly reddish ; pubesoeiico silvery, 
in some lights with a golden tinge, especially on tho clypeus and front; 
the bases of 1 st and 2 nd ai)(lominal segments more or less pruiiiose ; 
wings hyaline, nervuves and tegulea pale teslacjcous. 

Long. 6-7 inni. 

Habitat : Doesa, five specimens : Quetta, one specimen. Tho 
latter has the whole abdomen red, but does not appear to difior in 
other respects from the Deesa specimens, and 1 conclude it must bo 
tho same species. 

This genus has not previously been recorded from India, in fact only 
a few species are known. 

Humogambrus menfxaus, n. sp. 

9 Front minutely but not very regularly, vertex and thorax 
more coarsely punctured, median segment finely reticulate, abdomen 
minutely punctured ; head broader than tho thorax, clypeus very 
prominent and convex, its apical margin nearly transverse, with two 
notches in the centre ; the portion of the front above tho base of 
antonnsB raised, smooth and shining; eyes convergent towards the 
vortex, but not meeting, their distance apart at vertex being about half 
as much again as the distance of tho anterior ocellus from the margin 
of the eyes ; posterior ocelli flattened, but not obsolete ; antennie with 
tho scape as long as the 2nd and 3rd joints of the flagellum united, the 
second being slightly the longer ; median segment with a semicircular 
portion at base reticulate ; abdomen scarcely longer than thorax, apical 
segment with a smooth and not very clearly defined pygidiiim. 
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Bluck and shining ; the apical margins of the abdominal sogments, tlio 
tihiic and tarsi, testacjoous: a little short, golden, pubesconce on the 
cIy|)ous and front ; wings hyaline, nervuros and tegulac pale testaceous. 

Long, 4 — 5-5 mm. 

Habitat ; Poshin, Baluchistan, three specimens; Doosa, one speci- 
men. The latter, however, differs from the Peshin spociineii in 
having the whole of the legs red, and the a[)ical margins of the abdo- 
minal segments not testaceous. The a))pendi(ndar nervure is also 
more cle«arly tlefined. Puitthe sculpture does not appear to differ from 
that of the other specimens, and I think that it is the same spec.ios. 

No 9 of tins genus lias, I believe, hecni lutlierto doscrilied, but, 
although 1 have not obtained a $ of iliis speides, 1 have little doubt 
that 1 have correctly placed it. It is too small to lie the other sex of 
//. creon above. 

Tachytes dilwaua, n. sp. 

9 Head and thorax extremely minutely tiud (dosely punctured, ab- 
domen mlnut(‘Iy acieulate ; elypeus convex, transverse anteriorly ; nn 
impressed lino from between bases of anteiinm tlirougli anterior ocellus 
to vortex ; median sctgment with a median longitudinal furrow. Black ; 
the greater part of (he femora, and the whok^ of the tibiae and tarsi red ; 
})Ubes(;onco on clyjxius, front, and legs gohiem, on the iboiax and base 
of first abdominal segment greyish and somewhat sparse, except on the 
median segment ; j)ilo on abdoimm silvery, a few stiff, black hairs on 
apical abdominal segments, pygidium with stifl’ golden-red and black 
hairs intermingled, appearing golden-red when viewed obliquely ; 
wings flavo-hyjiline, n(5rvun*s pale testaceous, tegulie rod ; third cubital 
€oIl much narrowed, narrower than the second both above and below. 

Long, 12- It) mm. 

Habitat ; Mount Abu. 

Nearest to T, modtstn, from which it can be distingiusbed by the 
hairs on the pygidial area being black and golden-rod, not silvery, 
Taohytes SHIVA, n. sp. 

9 Hiflers from T, dihvara abov(5 only in the median segment being 
shorter and the whole of the legs being black, not rod ; tlie legs are 
covered with golden pile, and the spines are testaceous red, as in T, 
dilufara, 

fjong, 16 mm. 

Habitat. Deesa ; Mount Abu. 
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LaRRA KBiERA, n. sp, 

9 Head shining, the clypeuaand vortex minutely and closely punc- 
tured, the extreme apex of the clypeus impunctate ; mesonotum, scutel- 
lum, and postscutellum rather more deeply and lew finely punctured 
than the head, median segment finely transversely striate, with punc- 
tures between the strim ; abdomen shining, the bases of the segments 
extremely minutely punctured, their apices impunctate ; apex of olypous 
waved, scarcely emarginate ; front above the antennae with three sul- 
cations, impunctate and very shining ; ocellus situated in a hollow, ano- 
ther and slighter hollow where the posterior ocelli should be ; mesouo- 
tum with a slight impressed median longitudinal line at base ; median 
segment roundly truncate posteriorly, with a trace of a longitudinal 
Carina ; pygidium with a few scattered punctures. Bluok ; the greater 
part of the mandibles, the intermediate and posterior femora and tibijc 
red ; all the spines of the legs more or lessrufo-testaceous ; scarcely any 
pubescence except on the thorax below, where it is short and greyish ; 
wings fusoo-hyaline, the him! wing at base hyaline, nervures dark tes- 
taceous, tegnlse rufo- testaceous. 

Long, 13-17 mm. 

Habitat : Quetta. 

Allied to L, e^n^atica, but may bo distinguished from it by having 
the intermediate femora and tihim, and the posterior tibia?, red and not 
black. 

Palabus indious, n. sp. 

$ Olypeus with a few shallow punctnres, front, vertex, and prono- 
tum impunctate, mesonotum and scntollum si)ars(dy piincturod, post- 
scutGlliim impunctate, median segment with oblique, almost semicironlar, 
striations, abdomen sparsely and shallowly punctured ; mandibles with 
a wide incision on their outer margin, eyes at vertex about as far apart 
as the lengtli of the third joint of the antennce ; clypeus small, very 
convex, nearly seinicirculur, its apex rounded ; front with the portion 
between the base of antennso and the ocelli much raised, almost tubercu- 
late, with a median longitudinal impressed line ; anterior ocellus large 
and round, situated in a deep hollow ; posterior ocelli elongate-oval, 
with a fovea between them ; antennse with the scape short and stouts 
the third joint the longest, fourth and fifth subequal ; pronotum modeiv 
ately wide, depressed in the oentro ; median segment rounded in the 
middle posteriorly, with a wide median depression, deepest posteriorly, 
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the lateral angles slightly raised and very conspicuous; abdomen long- 
er than the head and thorax united, first ventral segment with two 
oonspicuoas tubercles, third ventral segment very much produced be- 
low, seventh ventral segment with two small tubercles, pygidium elon- 
gate, with a deep median groove, its apex notched; a little short, 
sparse, silvery pubescence on the front, cheeks, logs, and apical abdo- 
minal segments, Hoad with the clypeus, anterior portion of front, ver- 
tex, and occiput black ; antenna^ yellow at base, gradually becoming 
red at apex ; thorax black, (he pronotum yellow, tubercles and a spot 
above them yellowish red, soutellum and postscutelluin red ; abdomen 
yellow, the first segment and the depressed portions of the remaining 
segments, including tho pygidium, light red ; the margins of all the 
segments when extended very narrowly black ; logs red. Fore wing 
flavo-liyaline, its apical margin lighter, the portion about tho ap{>en- 
dicularccdl infuscated ; hindwing lighter flavo-byaline, its margin hya- 
line ; nervures testaceous, tegnla) reddish ytdlow ; second cubital cell 
very slightly stalked, third cubital coll reaching just beyond tho apex 
of the radial cell ; both recurrent nervures received into the second 
cubital coll, the first just within its inner angle, the second one-third 
the length of tho coll on tho cubital nervure from its outer angle. 

Long, 16 mm, 

Haritat : Deesa ; a single specimen. 

Palauus quiescbns, n. sp. 

9 Clypeus with a few shallow punctures, front impunotate • meso- 
noturn minutely and closely punctured at tho sides, sparsely and coarse- 
ly in the centre, scutollum with a few scattered punctures; median 
segment striate, the striaj longitudinal at base, oblique at the sides, 
transverse at apex ; abdomen finely and closely, but somewhat irregu- 
larly, jiunotured ; the distance apart of the eyes at vortex is about the 
length of the third joint of the antenme, which is tho longest • clypeus 
small, convex, its anterior margin rounded, from its posterior margin 
to the anterior ocellus runs a conspicuous ridge ; anterior ocellus the 
largest, the posterior ones oval ; pronotum narrow, and depressed be- 
low tho level of the raesonotum ; median segment below tho level of tho 
postsoutellum, its posterior lateral angles raised and conspicuous ; pygi- 
dium long and narrow, impunotate, with its margins raised ; ventral 
segments not produced below. Yellow; the tips of the mandibles, two 
irregular marks on the front between the base of antennae and the 
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vertex, the mesonotuni, except a U-shapod marked, a spot'behind the 
tegulaj, the base and median furrow of the median segment, the base 
and apex of the abdominal segments, and small round lateral spots on 
the latter, black ; antennae and the bases and apices of some of the ab- 
dominal segments more or less red ; pygidium yellow at base, rod at 
apex ; a little silvery pile on the front ; wings hyaline, nervures tes- 
taceous, togulae yellow ; the appendicular cell is not very cdearly 
marked, the third cubital coll reaches considerably beyond the radial 
cell, the third cubital norvure being received near the apex of tlie 
radial cell, which is broadly rounded ; the second cubital cell, wliich is 
only very slightly stalked, receives both recurrent nervures, the first 
well within its inner angle, and the second at a slightly greater distance 
from its outer angle. 

$ Differs from the $ as follows : first ventral segment with two 
small tuberedes, second ventral segment inneb jwoduced below, pygidium 
shorter, much broader, tridentate at ap(ix, the middle tooth sliglitly, 
but not maoh, longer than tlie lateral ones ; tlio third cubital nervure 
is received furtlior from the apex of the radial ccdl and the first recurrent 
nervure is interstitial, or nearly so, with the first transverse cubital 
nervure. 

Long. 8-10 mm. 

Habitat : Deesa ; five spooimens. One 9 has the yellow markings 
much loss developed than the others, and the greater part of the thorax, 
especially below, is black. 

PaLAUUS FABIU9, n. Bp. 

2 Allied io P . quiescens above, but differs as follows: smaller 
and less robustly built comparatively, mesonotuni irnpunctato, abdomen 
more sparsely punctured, thorax with long silvery })ubescenco, no 
U-ahaped mark on mesonotiim, and less yellow on the thorax gene- 
rally; wings with the nervures paler testaceous, the first recurrent 
nervure interstitial with the first transverse cubital nervure ; all the 
femora and sometimes the tarsi more or less red. 

2 Smaller than the same sex of P. quiescem ; the front, except the 
clypeus, black, thorax darker and witliout the U-shapod mark on the 
mesonotum ; the black markings of the abdomen more developed, 
pygi<lium with the central tooth much longer than the lateral ones, all 
the femora more or less black. 

Long. 6-8 mm. 
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Habitat : Doosa. 

Tlio above throe species are easily distinguished from P. orientalis, 
the only species previously recorded from the Indian region, by the 
much greater convergonoe of the eyes. 

MiSCOl’Ht'S QIIKTTAENSTS, 11. Sp. 

9 Head, thorax, and abdomen very minutely and closely punctur- 
ed, median segment finely obliquely striate ; elypeus slightly raised in 
the centre, its apex almost tmnsvorst^ ; front with a median longitudinal 
impressed line • abdomen seurcely longer than thorax. Black, with 
bronzy reflec'tions ; basal two abdominal segments dark red ; heail, 
tliorax, ai)ical portions of abdominal segments, and legs with sparse, 
short, silv(»ry pile; wings hyaline, tlieir apices sliglitly infusoated. 

^ Similar, sliglitly smaller, abdomen longer in proportion, tlio 
segments slightly constricted, front with golden pile. 

Long, 5 mm. 

Habitat : Quetta ; two Bpecimens. 

This species may he eesily known from both M, rothneyi^ and from 
AL difficlUs described below, by its being punctured. 

Miscoriurs difficiljs, n. sp. 

9 $ Head, thorax, and abdomen smooth and shining; olypous 
much broader tluin long, rounded anteriorly • fj‘ont between base of 
antenna) and anterior ocellus with a longitudinal impressed line ; 
median segment rounded posteriorly, with a trace of a median longi- 
tudinal furrow, the segment microscopically stricto at base, the stria) 
obrujiie at the sides, transverse in the centre. Black ; the scape ol the 
antenna), the tibire, and tarsi rod ; wings liyaliuo, forewing fuscoscent 
along the costal margin, norvures and togultc black. 

Long. 3-4 mni. 

Habitat ; Peslun, Balncliistan ; six specimens. 

This is, I believe, the snuillost species yet described. 

Gastrosericus eleottts, n. sp. 

9 Head and tliorax minutely aciculato, abdomen smooth ; clypous 
much broader than long, emarginato anteriorly ; median segment 
rounded posteriorly ; pygidium with a few scattered punctures. Head 
and tliorax black ; the base of the mandibles, olypeus, the greater part 
of the scape and sometimes the flagellum of the antenna), the abdomen, 
the greater part of the femora, and the whole of the tibiae and tarsi, 
rod ; head, thorax, and abdomen covered with a short, silvery pile, 
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which in some lights has a golden tinge ; pygidium without pubescence 
(possibly abraded) ; wings hyalinoi nervures testaceous, tegolie red. 

Long. 6-6 mm. 

Habitat : Deesa ; three specimens. 

Of the four Indian species hitherto described, three, viz.^ G. rothneyi^ 
G» wroughtontf and G. rufitarm can be at once distinguished from 
the present species by their much larger size ; 0. binghami has the legs 
more or less yellow ; G. walilii from Egypt has the abdomen chiefly 
black, and is much larger. 

Trtpoxylon mediator, n. sp, 

9 Head, thorax, and abdomen irapunotute, median segment with 
the basal half somewhat coarsely reticulate ; olypous much produced an- 
teriorly, its margin rounded, and reaching well below the lower mar- 
gin of the eyes ; antennae close together at base, inserted some distance 
above the posterior margin of olypens ; the second joint of the flagellum 
the longest, slightly longer than the apical joint ; emargination of the 
eyes deep but narrow, distance of eyes apart at posterior margin of cly- 
peus only half their distance apart at vertex ; a deep furrow from an- 
terior ocellus to base of antenn», the portion of the front on either side 
of it and just in front of anterior ocellus much raised ; median furrow 
of median segment not conspicuous, no lateral furrows ; first abdomi- 
nal segment very long, slightly longer than second and third united, 
ihe two latter subequal. Blaek ; the mandibles, base of the tibi^, oal- 
oaria, and the tarsi more or less rufo-testaoeous ; pubescence silvery, 
very thick on clypens and front ; wings hyaline, nervures black, tegu- 
1« testaceous ; the radial cell conspicuously long. 

^ Similar, smaller, the antennae longer, their apical joint curved 
and pointed ; the intermediate and posterior tarsi rufo-testaceoua only 
at the bases of tlie joiiits. 

Long, 7-10 mm. 

Habitat ; Quetta ; several males and one female. The latter I 
found nesting in a hole in the trellis work of my verandah. 

Of the Indian species the present is nearest to T, cognatum, but may 
be distinguished by the median segment being reticulate and not 
striate. 

Ammophila bolanioa, n. sp. 

9 Head, pronotnm, mesonbtum, and scutellum posteriorly some- 
what q^rsely punctured, scutellum posteriorly finely but obscurely 
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striate, median segment finely and regularly rugose, abdomen smooth 
and shining; eyes with their inner orbits nearly parallel, clypeus broader 
than long, arched anteriorly ; posterior ocelli nearer to one another 
than to the margin of eyes ; antennas with the third joint the longest, 
but not 80 long as the fourth and fifth united ; pronotum rather long, 
mesonotuin with a median longitudinal line at base ; median segment 
gradually sloping for about two-thirds of its length, then perpendicular, 
its posterior margin rounded ; petiole short, formed of the first seg- 
ment only, second segment gradually widening to apex, about the same 
length as the first, and rother longer than* the third aWominal segment. 
Black ; the abdomen very shining; front, scape of the antenna), cheeks, 
thorax, and femora covered with long but not very dense black pubes- 
cence ; legs very spinose ; forewing subfuscous, hindwing rather lighter, 
the first discoidal nervure is received nearly in the middle of the 
second cubital cell. 

Lonff, 16-17 mm. 

Habitat ; Quetta ; four specimens. 

I first saw this insect in the Bolan Pass on my way to Quetta, It is 
allied l)oth to A, Iceia described from Chaman, South Afghanistan, and 
to the European species A. ehenina^ which extends into Persia, but it 
differs from both in being smaller and in the sculpture of the median 
segment. 

Ammophila funbrka, n. sp, 

<J Clypeus almost impunctate, vertex of head spwsely punctured, 
pronotum impunctate, mesonotiim obliquely, soutellum and post 
scutellum longitudinally, and median segment transversely striate ; 
abdomen impunctate, the first two segments shining ; clypeus much 
produced, its anterior margin transverse, a conspicuous median longi- 
tudinal Carina not reaching the anterior margin ; distance of eyes 
apart at vertex about half as much again as at clypeus ; posterior 
ocelli rather closer together than their distance from margin of eyes ; 
antennoo with the second joint of the flagellum the longest, apical five 
joints widest in the middle ; pronotum wide, not or scarcely notched ; 
the striation of the njedian segment much coarser at the sides than 
above ; petiole formed of the first abdominal segment only, second seg- 
ment gradually widened towards apex, where, however, it is much 
narrower than the base of the third segment ; legs stout, tarsal claws 
bidentate. Bluok ; antennae, abdomen, and legs pruinose ; front with 
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% very HtUo whitish pile, cheeks and thorax in front and at the sides 
with a little greyish to fuscous pubescence j wings hyaline* 

Jjong, 23 mm* 

Habitat : Deesa ; a single specimen. 

This species, having the tarsal claws bidentate, belongs to the sul)* 
genus Parapsammophila, of which the only other Indian representative 
Is A. erythrocephala^ The latter species has, however, the wings 
fusootis and the legs red* 

SpHEX FRAOIUS, n. sp. 

$ Head and thorax with thick but rather short white pubosrenoe, 
hiding the sculpturing, except on the median segment, which is finely 
transversely striate ; clypeus broader than long, its anterior margin 
1K>unded, with a very slight emargination in the centre ; inner margins 
of eyeii parallel, cheeks and occiput moderately developed, mandibles 
very long, simple at apex ; second joint of flagellum of antennae half 
ss long again as the third ; pronotnm rather long, inesonotutn with an 
impressed line at base, scutellum notched, hut not postscutellum ; 
"tnedian segment rather long, gradually sloping, rounded posteriorly, 
without any longitudinal furrow ^ petiole of abdomen wither shorter 
than second ^nd third segnients united, remaining segments fonning an 
elongated oval ; ventral plates of abdomen not pubescent or punctured ; 
legs long, slender, the tarsi strongly spinose, claws bidentate. Black ; 
the mandibles in the centre, tognlse, second and following ab<lominal 
segments, apex of femora, tibise, and tarsi, rather light red j the ab- 
dominal segments have at apex bisinuate bands of lighter colour; many 
of the spines of the legs are white * wings hyaline, nervures testaceous ; 
second cubital cell higher than long, rhomboidal, third much narrowed 
above, sub-triangular ; the first recurrent nervure is interstitial witli the 
first transverse oubUal nervure, the second recurrent nervure is receiv- 
ed into the third cubital cell near the inner angle. 

$ Smaller, clypeus more produced, eyes very slightly divergent at 
vertex, all the legs, and the second and basal half of the third abdominal 
segments black ; the second abdominal segment with thick white pubos- 
cence. 

Lonff» 9 17 mm, ^ 13 mm. 

Habitat : Deesa ; Quetta. 

This species looks like a miniature S. nivo9v$, but it is less than half 
Hhe size, and differs in other respects. 
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Sphbx retractus, n. sp. 

$ Head and thorax with rather thick but short pubescence, which 
hides the sculpturing, abdomen pruinoso ; clypeus longer than broad> 
very convex, its anterior margin nearly transverse in the centre, 
rounded at the sides; eyes slightly divergent towards vertex, occiput and 
cheeks not much developed ; mandibles simple, rather long and slen^^ 
der ; second joint of flagellum of antonnic longer than third ; pronotum 
short, not notclmd ; scutollum notched, but not postscutelliim ; median 
segment long, gradually sloping, narrowed and rounded at apex, without 
a furrow, coarsely but obscurely transversely striate ; petiole rather 
longer than the second segment, which is subeqiial to tlio third in length ; 
ventral segments not pubescent or punctured : legs long, slondei*, 
rather feebly spined, the claws hidentate, the inner calcar of posterior 
tibiee pectinated. Black ; the apical margins of tho abdominal seg- 
ments sometimes very narrowly testaceous, the abdomen below red, ; 
pubescence and pile greyish white ; wings hyaline, their apical mar- 
gins very slightly infuscated. 

Long^ 15-17 mm. 

Habitat : Quetta ; throe specimens. 

In Bingham’s key this species would come next to 5. nivosusy but it 
is not very nearly allied to that species. Of the European species it 
appears to come nearest to S, argentulus (Fabr.), but it is much smaller, 
the wings are not dark at base, and the pubescence is greyish white^ 
not black. 

PsEN REFRAOTUB, n. sp* 

$ Clypeas and front with the sculpturing hidden by the pubes- 
cence, vertex of head impunotate, mesonotum finely, sparsely, and shal- 
lowly punctured, abdomen smooth and shining ; clypeus broader than 
ioi]g, its anterior margin rounded, with a very slight incision in the 
centre ; inner margin of eyes rounded, the .width apart of eyes at ver- 
tex being slightly greater than below ; antennae inserted about 
the length of the third joint of the flagellum above the posterior margin 
of the clypeus, strongly clavate, the second joint of the flagellum half as 
long again as tho third, front with a carina between the antennee ; 
cheeks strongly developed ; pronotum short, below the level of tho me- 
sonotum, the latter broader than long, rounded anteriorly ; mediall 
segment with a triangular portion aibase depressed, the depressed por^ 
tion longitudinally striate, and produced into a somewhat narrow 
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median farrow, the rides of the median segment rounded, obscurely 
reticulate ; petiole shorter than thorax, remainder of altdomen as long 
as head, thorax, and petiole united ; pygidium punctured. Black ; the 
mandibles in the centre, the second and third abdominal segments, and 
sometimes the margins of the remaining segments, dark red ; tibise at 
base and the whole of the tarsi more or less testaceous, calcaria pole ; 
olypeus and front covered with short, silvery pubescence ; thorax, 
femora below, and apical two or throe segments of abdomen with longer, 
sparse, greyish pubescence ; wings hyaline, the first recurrent nervure 
is received into the second cubital cell before the middle, the second 
recurrent nervure into the third cubital cell just beyond its inner angle. 

Long. 12 mm. 

Habitat : Mount Abu ; three specimens. 

This species belongs to Cameron’s Aimulipes group. Of the Indian 
species it comes next to P. refiventris, but can easily bo distinguished 
from it by the petiole being shorter than the thorax, whereas in rufi- 
ventris it is os long as head and thorax united. 

Stiqmds ocoolcs, n. sp. {Dudgeon M. S.) 

“ 9 Differs from S. eongruus (Walk.) in being less than half the 
** size, in the whole of the antennse being testaceous, olypeus subtrian- 
“ gular and slightly produced ; tubercles not white. 

“ Long, 3-5 mm, 

“ Habitat : Holta, Kangra Valley. 

“ This small insect nests in the holes bored in soft pine by a minute 

species of beetle. It stores its nest with aphidse, and lives in colonies 
“ of thirty or forty together. My specimens were procured from a table 
“ in n»y verandah, where I had many opportunities of watching their 
** habits. It is much smaller than the other two Indian species of the 
" genus.” 

Passalckouh dodoboni, n. sp. 

9 Head and mesonotum finely and closely punctured, median 
segment finely reticulate, abdomen impunctate or nearly so ; olypeus 
broader than long, subtriangular, its anterior margin rounded, labrum 
triangular, mandibles blunt at apex ; eyes divergent towards the 
vertex, their distance apart there being half as much again as at the 
base of antennse ; front without tubercles, scape of antennae as long as 
the first four joints of the flagellum united, these latter joints being 
suboqual, apical joint of flagellum the longest ; mesopleurm with a 
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single furrow • median segment rounded posteriorly, abdomen rather 
longer than thorax, petiole very short, second segment the longest, 
second and third segments constricted at apex* Black ; the scape of the 
antennro, tubercles, apex of all the femora, the greater part of the tibi®, 
and all the tarsi more or less yellow ; the first two joints of the flagellum 
testaceous ; wings hyaline and iridescent, nervures dark brown, 
tegulss yellowish ; clypeus, front, and cheeks with short, stiflf, silvery 
pubescence. 

Long, 5 mm. 

Habitat : Kangra Valley, Punjab, 4,500ft ; two specimens sent me 
by Mr. G. C, Dudgeon. 

This species is easily distinguished from P. levipes by its smaller 
size, and by the median segment being reticulate. It is near to P. 
reiieulatus (Cam.), but has no keels on the head. 

Diodontus tenuis, n. sp. 

9 ^ Hoad with a few scattered punctures, meaonotum and abdo- 
men smooth and shining, median segment finely nigose ; clypeus with 
the anterior margin rounded, with a deep notch in the centre, eyes 
slightly divergent towards the vortex, cheeks strongly developed ; 
posterior ocelli further apart from one another than from the margin 
of eyes ; antenna) short, stout, the third joint of the flagellum slightly 
the longest, remainder suhoqual ; median segment narrowed and round- 
ed posteriorly. Black ; the mandibles, except their tips, the scape of 
the antennso, apex of the femora, and the whole of the tibiie and tarsi 
pale yellow ; the flagellum of the antennoo red ; clypeus and front (^) 
with short, thick, silvery pubescence ; wings hyaline and iridescent, 
nervures black, tegula) pale testaceous. 

Long, 3—3-5 mm. 

Habitat : Quetta ; Peshin ; five specimens. 

Two species of this genus have been described from India by Mr. 
Cameron, viz, D, geniculatus and V. striolatus. From the former the 
present species may be distinguished by the tibia) and tarsi being 
yellow ; from the latter by the antenna) being red, not black. The 
only European species with yellow mandibles, D. mmutus (Fabr.) has 
also the antennse black* 

Diodontus sbleotus, n* sp* 

$ Head, thorax, and abdomen almost smooth, with a few scattered 
punctures, median segment finely reticulate ; clypeus with three 
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minute teeth anierlorly ; eyes with their inner orbit» parallel, cheeks 
strongly developed, as broad as the eyes or nearly so j anterior ooelliis 
closer to the posterior ones than the latter are to one another ; median 
segment laterally with a small tubercle. Black ; the mandibles and 
the tibia? and tarsi yellow, the tibia? darker in the centre ; wing^^ 
hyaline, nervures and tegulro testaceous. 

$ Similar ; olypeua and front with silvery pubescence, flagellum 
of antennsB pale below, eyes divergent towards vertex. 

Jj^rng. 4-5 mm. 

Habitat i Dcosa ; Quetta ; Peshin ; six specimens. 

This species is nearest to D. getueulatus, but may be separated from 
it by the lateral tubercles on the median segment. 

Diodontus RUSTioue n. sp. 

<J Head rather closely and coarsely punctured, the punctures on 
the front running into striie, thorax sparsely punctured, medion 
segment reticulate abdomen microscopically with minute and not 
very close punctures ; clypeus with the anterior margin rounded, 
labmm notched ; eyes divergent towards the vertex, cheeks well 
developed j antenn® long, filiform, the apical joint the longest. 
Black ; the tibim and tarsi more or less pale testaceous, the latter 
darker in the middle ; front with thick silvery pubescence ; wingd 
hyaline, nervures black, tegul® pale testaceous. 

Long, 5 mm. 

Habitat : Quetta • Peshin ; six specimens. 

The only Indian species hitherto described which has black man- 
dibles. 

Gorytbs intrudbns, n. sp. 

9 Impunotate, or nearly so, except the soutellum and median 
segment, which are somewhut sparsely and shallowly punctured ; eyes 
convergent below, their width apart at vertex being about twice that 
at base of antennae, their facetting fine and regular; ocelli very 
small, the distance apart of the posterior ones being greater than their 
distance from the margin of eyes ; olypeus broader than long, its 
anterior margin produced and almost transverse; antennte long, filiform, 
inserted not much above the posterior margin of clypeusj the second joint 
of flagellum the longest, third and following joints gradually decreasing 
in length to apex; cheeks well developed, their width being more 
than half the width of the eyes; pronotum narrow, niesosteinuin 
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sliai*])ly (lofinecl laterally, almost carinate ; median segment gradually 
sloping towards apex, with a triangular sharply defined enclosed space, 
the latter with outwardly divergent striae ; anterior tarsi with long 
spines ; abdomen longer than head and thorax united, first segment 
not petiolate, but gradually widening towards apex, where it is as wide 
as the base of the second segment ; second segment about as long as the 
first, with a deep transverse furrow ut base ventrally ; pygidium shaped 
like an isosceles triangle, sparsely punctured. Dark red; the front, 
vertex, and apical two or three joints of the anfcennoe black ; scutellum^ 
postsoutellum, and a broad apical band on second abdominal segment 
yellow ; the enclosed space at the base of median segment, the femora 
above, a median narrow band on second, and the base of the third abdo»- 
minal segments blackish ; slightly pruinose, with a little sjmrse silver pile 
onclypeus and median segment ; wings sub-liyaline, with a dark fuscous 
cloud covering the whole of the radial and the greater part of the second 
and third cubital cells, stigma very light testaceous, norvures testaceous, 
tegulas red ; the first recurrent nervure is received into the second cubital 
cell near the middle, the second near its outer angle • medial cell of 
hind wing very long, nearly twice the length of anal cell. 

$ Similar, the antennae longer, anterior tlbisu and tarsi yellow. 

Long, 8 mm. 

Habitat : Mount Abu ; five specimens. 

Having the eyes convergent below, this species would come Into 
Bingham’s key under “ A,'’ but it is not very near any of the other 
species in that section. Superficially it somewhat resembles (r. capi^ 
taim (Nurse), but the yellow imirkings are fewer, and the eyes are 
much more strongly convergent below. The very small ocelli ser^Je 
to distinguish it at once from (?. eapilahia^ in which species the ocelli 
are quite three times as largo as in the present species. 

GoRYTES IMPUDENS, D. sp. 

$ Smooth and impunctate, covered with some sparse, white 
pubescence ; eyes with their inner margins parallel, the facetting fine 
and regular ; ocelli large, the posterior ones distant from the margin 
of eyes about half as much as their width apart ; olypeus very short 
and broad, its interior margin slightly arched ; antenna3 long, inserted 
close above the posterior margin of clypeus, apical joint the longest, 
curved and pointed, the three joints preoe<ling it somewhat thickened ; 
cheeks moderately developed ; median segment with a well-definei^ 
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triangnlar enclosed space, produced at apex into a longitudinal furrow, 
the enclosed space reticulate, sides of the segment well rounded ; first 
abdominal segment not petiolate, about as long as second) tho latter 
has no transverse ventral furrow ; pygidiuni small, with a few punc- 
tures. Head black, the clypeus and front to just above the base of 
antennce and the scape pale yellow ; mandibles and flagellum of 
antennae more or less rod ; thorax red, tho on(ilo8ed space of median 
segment and its furrow black ; abdomen black, first segment with 
two oval sublateral apical spots, second with an apical band muoh nar- 
rowed in the middle, and fifth segment pale yellowish white, ventrally 
entirely black ; legs black, tho anterior and intermediate femora red 
below, and the anterior tarsi reddish • a yellow or yellowish white line 
on all ihe tibiae above ; wings subhyalino, first cubital nervure re- 
ceived into second cubital cell just before its middle ; median cell of 
bind wing about twice as long as anal coil. 

Ijonff. 6 mm. 

Habitat : Mount Abu ; a single specimen. 

Nearest to G. pictus, but may easily l)o distinguished from it by 
tho absence of the fuscous patch in the forowing. 

CftABRO BALUCHA, n. sp. 

9 Head finely and closely, thorax less finely, abdomen extremely, 
minutely and closely punctured ; eyes widely divergent towards vertex, 
their distance apart there being at least four times that near base of 
antennas ; facetting of eyes not regular, being coarser towards their inner 
margin below ; mandibles without a notch on their outer margin, bident- 
ate at apex ; clypeus muoh broader than long, convex in the centre, with 
a conspicuous longitudinal carina, its anterior margin bi-emarginate ; 
flagellum of antennse with all the joints subequal, first and second nar- 
’ rowed at base ^ cheeks nearly as broad as eyes ; posterior ocelli about 
as far apart as their distance from inner margin of eyes ; pronotum 
comparatively broad, notched in the centre, raised above the 
level of anterior margin of mesonotom ; median segment small, 
somewhat narrowed posteriorly, rather steeply sloped, rugose at the 
sides and apex, with no enclosed space at base, but with a narrow 
median longitudinal farrow, which becomes slightly broader at apex ; 
abdomen with the first segment not petiolate, but narrowed at base, 
becoming gradually wider towards apex, about equal in length to the 
aeoond and third segments united ; pygidium long, narrow, pointed, bare, 
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^ith a few soatterod punotinres. Black ; the abdomen shining ; the 
mandibles, except their tips, »hc scape and the first one or two joints 
of the flagellum of nntennje, the pronotum, tubercles, seutellum,. post- 
soutellumy a spot on the coxm below (fre<j[uently obsolete), all the 
femora, tibia), and tarsi, broad binds on the second, fourth, and fifth 
abdominal segments, and sometimes also on the third segment bright 
yellow ; the tarsi at apex more or less inclining to ferruginona; oly- 
peus witli-short, thick, silvery pubescence, remainder of head, thorax, 
and apical abdominal segments with short, spars3, greyish pile : winga 
fiubhyaline, nervures and teguho testaceous, cubital nervure received 
into the radial coll just before its middle. 

^ Similar ; antennm 12-jointed as in the 9 , but with joints 2-6 of 
the flagellum very much thickened, being about three times as wide as 
the scape ; anterior tarsi slightly thickened, whitish ; soutellum and 
postscutellum black, not yellow ; abdomen with yellow bands on second 
to sixth segments, apical abdominal segment when extended smooth, 
omarginate at base, with still* greyish hairs at apex. 

Long. 6-8 mm. 

HabitA-T : Quetta ; common. 

This species belongs to the Thyreopus group, and having no enclosed 
space at base of median segment, it is not very near to any of the In- 
dian 8f)ocios. It makes its nest in hollow reed-stems, and stores 
common house flies for its progeny. I saw a 9 go into a reed -stem, 
which I then out off, and bred several specimens of both sexes from it, 
Crabro prosohformis, n. sp. 

9 Smooth and shining, with a few scattered punctures on the 
head and mesonotiim ; eyes at vertex more than twice their width apart 
near base of antennse ; facetting of eyes coarser near inner margin 
below than elsewhere ; mandibles not notched below, their apices 
simple ; clypeus with the anterior margin produced and rounded in 
the middle; antenna) with the joints of flagellum snbequal, not 
thickened ; posterior ooelU much further apart from one another than 
from inner margin of eyes ; chocks strongly developed, nearly as wide 
as eyes ; pronotum narrow^ notched, below the level of mesonotum ; 
median segment with a narrow triangular space at base depressed and 
longitudinally striate, its apex produced into a median furrow, into 
which two lateral furrows join ; abdomen slightly longer than thorax, not 
petidate, the first, segment only slightly longer than the second ; pygi- 
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dium shaped like an isosoelos triangle. Black ; the mandibles, exoept 
their tips, scape of antennae, pronotum, iuberoles, soutollum mually, 
apex of anterior and intermediate femora, and the whole of the tibiae and 
tarsi yellow ; fla^llum of antennte below ferruginous, pygidium red ; 
clypeus with rather long silvery pubescence, romaiuder of bead, thorax, 
and abdomen with a little sparse, greyish pile ; wings hyaline, stigma 
dark, nearly black ; norvuros dark teshicooiis, tegulee light testaceous ; 
the cubital nervure is received into the radial cell before the centre. 

S Similar, smaller, the apical segment more blunt at apex. 

Long. 4 — 4r'5 mm. 

Habitat : Quetta ; Peshiu ; fairly common. 

This species belongs to the Lindenius group. In Bingham’s key it 
would come next to (7. nanus, from which it differs in sculpturing. It 
bears a strong resemblance, suporfioially, to a Prosopis. 

Crabro blongatus, n. sp. (Dudgeon MS). 

** 9 Head, thorax, and abdomen smootli, the former opaque, the 
latter shining ; an impressed line from base of antennae to anterior 
“ ocellus ; median segment convex, narrowed posteriorly, with some 
longitudinal strim at base, and a median longitudinal furrow ; 
“ abdomen petiolate, first segment as long us the rast of the abdomen, 
very narrow, with the apex rather abruptly nodose ; posterior tibiae 
‘‘ dilated ; clypeus with silvery pile, cheeks obscurely pilose. Black ; 
the scape of antennae, anterior and intermediate tarsi, anterior tibi», 
apex of the anterior femora, and a spot on each side of the pronotum 
pale yellow. 

Long. 8-9 mm. 

“ Habitat ; Ilolta, Kangra Valley, 4,500ft. 

Nearest to O.petiolatus (Nurse), but larger, the petiole narrower 
and the yellow markings as mentioned. ” 
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THE MOTHS OP INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“ THE FAUNA OP BRITISH INDIA.;’ 

• Y 

SERIES IL PART IX, 

Bv Sir 0. F. Hampbon, Bart., f.z.s., f.e s. 

(Continued from page 659 of Vol» XIV.) 

Motlia of Indin — fia. 

ScH(KNOHIAN.R. 

Genua Qoniopalpia, nov. 

Probosoia absent ; palpi with the 2ud joint porroct and extending about 
twice the length of head, the I^rd upturned and dilated at extremity ; 

maxillary, pnlpi filiform ; antonn© 
laminate ; tibi© with the spurs long. 
Forewing wdth Toin 3 from before 
angle of cell ; 4*^ from angle ; fi from 
below upper angle ; 7 from anglo, 
straight ; 8*9*10 stalked ; 11 free ; tho 
Goniopalpia deJicatalh $ 5 termen somewhat excised from apex 

to middle. Hindwing with veins 3 and 5 from close to angle of cell ; 6*7 from 
upper anglo, 7 anastomosing with 8 ; the termen strongly excised from apex 
to middle and again towards tomus. 

4240a. Goniopalpia pelicataus, n. sp. 

(J, White; palpi with the Ist and 2nd joints black at sides and tho 3rd 
joint near extremity ; fore tibiie blackish above, the tarsal joints ringed with 
black. Forewing with the base of costal area tinged with fulvous ; traces of a 
curved antemedial line ; a slight fuscous discoidal lunulo ; the veins beyond 
the cell streaked with fulvous yellow end the interspaces sulfused with 
fuscous ; a subterminal white line from costa to vein 2, incurved at lower 
extremity, slightly edged by black on inner side and strongly on outer side 
and with some fulvous yellow suffusion beyond it ; the termen yellow with 
fine black line on its inner side ; cilia white with fine blackish line through 
them and the tips blackish. Hind wing with the terminal half slightly tinged 
with fulvous yellow. 

Khdsis, Erpn 14 mill. Type-In Obll. Rothschild. 

4254a. Patisba fulvidorsaus, n. sp. 

Palpi not extending beyond the frous ; silvery white ; legs tinged with 
golden fulvous on inner aide ; abdomen dorsally fulvous yellow except the 
1st two and terminal segments. 

^a6^<a^~Sikhim, 1800' (Dudgeon). Ejpp, H6 mill. T’yps*— In B. M. 
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4269o. SCHCENOBIU8 ACKIVENA, n. Sp, 

White ; palpi at sides and stripes on shoulders and legs orange. Fore- 
wing with the costa and interspaces streaked with orange ; a subtermina] 
orange line ; a terminal series of orange red points ; cilia orange. 

Habitat, — Khdsis. Exp, 22 mill, Type-In B. M. 

ANERASTIAN/E. 

Genus Statina. 

Statina, Rag, N, Am, Phyc. and Gall., p. 19 (1887). 

Type—S, roseotinctella, Rag. 

Range-^'S, and S, America ; Kashmir ; New Guinea. 

Proboscis aborted, minute ; palpi downcurved, extending about four times 
length of head; irons with tuft of hair ; antennae of male ciliated. Forewing 
with vein 2 frons towards angle of cell ; 3 and 5 on a long stalk. 4 absent ; 

6 from below upper angle; 8*9*10 stalked ; 11 from angle. Hindwing with 
vein 2 from close to angle of cell ; 3*4 absent ; 6*7 from upper angle, 8 
anastomosing strongly with 7. 

4275o. Statina casumi kalis, n. sp. 

9 . Head and thorax whitish, strongly tinged with red ; abdomen dorsally 
oohreous. Forewing ochreous-white, sufPused with rufous ; the median 
nervore and base of veins 3*5, streaked with white. Hind wing somihyalino 
oohreous- white. 

iJaiiVa/.— Kashmir, Dras (Leech). Exp, 22 mill. Typ $ — In B. M. 

43026. Haluhia minutella, n. sp. 

Antenme with short branches extending to near apex. 

Head and thorax fuscous-grey ; abdomen white, dorsally ochreous towards 
base. Forowing fuscous-grey ; the costal area broadly whitish, extending to 
median nervure and vein 5 in and beyond end of cell ; traces of an antemedial 
lino and disoal point. Hindwing white, slightly tinged with fuscous. 

’Deesa (Nurse) ; Ceylon (Pole.) Exp, 14 mill, Type--ln B. M. 

4314a. PoLYOcnA tricoloralis, n. n. 

„ variegatella , Hmpsn., Jouni,, Bom. Nat. Hist. Soc., XII. 
p. 310, neo Rag. 

-Sikhim. 

4314a. POLYOCUA variegatella, Rag. Nouv. Gen., p. 39 ; /d., Rom. Mem., 
VUI., pi. 86, f. 16. 

9 . Head and thorax deep flesh-pink ; pectus and legs paler, the fore tibisa 
and tarsi streaked with white above ; abdomen ochreous-white. Forewing 
with narrow white costal fascia, ending in a point, just before apex ; the r^st 
of wing deep flesh-pink, suffufeed with brown down to median nervure and vein 
3 ; the veins with slight pale streaks. Hind wing semihyaline yellowish-white , 
tinged with fusqous towards costa. 

Habitat.— Kangra Valley. Exp, 34 mill. 

4315a. POLYOCHA PULVEREAUS, U. sp. 

Anteun© with long unisoriate branches ; forewing with veins 4*5 and 
10 from cell *, hindwing with veins 3'4*5 stalked. 
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Head, thorax and abdomen pale grey-brown, mixed with black. Forewing 
pale gny-brown, irrorated with black, thiekly on coital half, a diffnaed black 
disooidal spot ; a terminal series of points. Hindwing pale, tinged with 
brownish, especially towards costa ; a fine terminal line. 

Habitat, — Khtisia. Exp, 30 mill. Type — In B. M, 

23156. POLYOCHA ORNATELLA, n. sp. 

Antennaj of male with long uniseriato branches; forewing with veins 
4'5, approximated for some distance ; 10 from cell ; hind wing with vein 
3 from cell. 

Head and thorax pale yellowish-brown ; abdomen ochreous. Forewing 
with the costal area crimson, sulfused with purplish-fuscous; a white sub- 
costal stripe ending on costa at apex ; the inner area yellow with anternedial 
and medial crimson bunds and a broad terminal band slightly tinged with 
grey ; cilia ochreous with two crimson lines through them, dark at apex. Hind 
wing fuscous ; cilia yellow with a dark line through their bases towards apex. 

//a6i<a^.— Kaiigra Valley, 45UO' (Dudgeon). Exp, 26 mill. Type— In B. M. 

PlIYCITIN.E. 

4320a. Hom(EOSOMA nimuella, Zell Isis, 18.30, p. 178. 

,, Saxicold, Vaughan Month. Mag., VII., p. 132 (1870). 

„ Caniu«(3//a, Hag. Rom. Mem., VIII., p. 248, pj. 33, f. 16 

(1901). 

Head and thorax white, irrorated with brown ; abdomen white, obscurely 
banded with fuscous. Forowing whitish, tinged with brown and thickly irro- 
rated with fuscous ; the area from costa to median nervure whiter to the 
postmedial line ; an indistinct dark subbasal spot on median nervure ; a 
curved medial series of three spots on the veins ; the two disooidal points 
large ; a rather indistinct oblique postmedial line. Hindwing semihyaline 
white ; the veins, a fine terminal line and a line at base of cilia brownish. 

Habitat, — Europe ; Canaries ; W. Asia ; Kashmir, Dras. Exp, lS-24 mill, 

43246, Homososoma niqrtmedialis, n. sp. 

$, Pale reddish-brown ; forewing with some black Irroration on costal 
area ; a prominent black streak on median nervure and bases of veins 2*3*4 ; 
a black streak on vein 1, most prominent on medial area ; slight black streaks 
on veins of terminal area ; the lines pale, the Ist line medial, sinuous, the 
2nd oblique and slightly bent inward below costa ; a terminal series of black 
stri®. Hindwing semihyaline white ; the veins and costal area fuscous ; a 
fuscous terminal line and line through the cilia. 

Habitat,— Khiein, Exp, 22 mill. Type— In Coll. Rothschild. 

4326s. EocoriDiA oinistis, n. sp, 

9. Head, thorax and abdomen grey, irrorated with fuscous; the anal 
tuft fulvous. Forewing grey, irrorated with fuscous ; an indistinct curved 
medial line interrupted at median nervure ; two disooidal points ; the ter- 
minal area suifused with purple-red, forming a diffused darker band. Hind- 
wing semihyaline, tinged with brown. 

ira6><af.— Ceylon, Kandy (Pole). Exp, 16 mill. Type— In B. M. 
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' 4Bi6/. PSOBOSA PBOLBOCAUfl, n, gp. 

Head and thorax oohreoug ; antencffi fnsoous, the tuft of scales in sinus . 
black ; abdomen ochreous, dorsally tinged with fusoous. Forewing oohreous ; 
the oo.'ital area broadly white to the 2nd line and slightly irrorated with red ; 
the basal area suifused with fuscous to the antemedial line except on costal 
area and base of inner margin ; the antemedial line represented by a red spot 
oil subcostal nerrure and black spots on white patches on median neryure and 
vein 1 ; the diaooidal black points prominent, the lower large ; the subter- 
minal line white, rather punotiform, oblique from costa to vein G, exourved 
at middle and slightly angled inwards on vein 1 ; defined on each side by an 
oblique black streak from apex, then by short black streak on the veins ; 
some white on termen and a prominent series of black points ; cilia brown 
with two white lines through them. Hindwing pale oohreous, tbe veins and 
costal area tinged with brown ; a Gne terminal line and line at base of cilia. 

Simla (Nurse). Exp, 22 mill. Tyfs— In B. M. 

4325p. PsoRosA niFiLiFERALia, n. sp. 

Antennse with slight sinus at base of shaft with scale teeth in it. 

Head and thorax white ; antennsD brownish ; tarn banded with black ; 
abdomen whitish, dorsally banded with black. Forewing pale brownisb- 
ochreous, the costal half white, irrorated with brown, the costal edge blackish ; 
an antemedial diGPused bl«ack patch on vein 1 ; an indistinct medial line ; 
disooidal points prominent, black, tbe lower largest ; postmedial line whitish, de- 
fined by diffused black on each side ; a terminal black patch with white patch 
on it, broad at costa, narrowing to a point at vein 1. Hindwing semihyalint 
white, tinged with fuscous towards termen ; a fine dark line at base of cilia. 

Habitat, — Sikhim, 2000' (Pilcher). Exp, 16 mill. Type--ln B. M. 

4327(1. Heteroqrapuis heu.enica, Stgr. Hor. Ent. Boss, 1870, p, 209, 
pi. II, f. 18. 

Head, thorax and abdomen white, tinged with oohreous above. Forewing 
bright yellow ; the costa white, broad, rather diffused ; oblique purplish-pink 
sub-basal and medial bands from subcostal nervure to inner margin ; a 
postmedial band, with irregularly sinuous edges, bent outwards to costa, 
where it joins the terminal band which runs round the apex. Hindwing 
pale oohreous, tbe cilia white except at base. 

Habitat, — Greece ; Syria ; Deesa. Exp. 16 mill. 

4328a. Heterooraphis dkserticola, Stgr. Stett. Ent, Zeit., 1870, p. 201 ; 
Bag. Rom. Mem., VIII., p. 148, pi. XXVlII., f. 17. 

Head, thorax and abdomen white, tinged with pale yellow-brown above; 
the 3rd joint of palpi and frontal tuft blackish in tbe Indian, yellowish in tbe 
European, specimens, Forewing pale yellow-brown, with white costal fascia, 
narrowing to apex ; slight traces of disooidal points ; the termen blackish. 
Hindwing hyaline white, the veins, terminal area and base of oilU tinged with 
brown. * 

HaWfa^.—Armenia, Sarepta; Transcaucasia, Askabad ; Punjab, Ferospur. 
Exip. 14-20 Mill 
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432S5. Heterographis niveicostella, Hag. Rom. Mem., VIIT,, p. 149, 
pi XXXIX, f. 7. 

$. Pale reddish-brown. Forewing slightly irrorated with darker scales ; 
a white costal fascia, irrorabod with brown and narrowing to apex ; traces of 
discoidal points. Hindwing semihyalino white, the terminal half and base of 
cilia tinged with brown. 

Habitat, — Transcaucasia, Askabad ; Doeaa. E.rp, 18 mill 

4329a. HETRRoaRAPUiB microstictella, n. sp. 

Maxillary palpi flattened against the frons. 

Ochreous-white, tinged with pale rufous ; abdomen white. Forewing with 
white costal fascia irrorated with ochreous and narrowing to apex ; traces 
of a sinuous white anteraedial lino, with a fuscous point on its outer side on 
vein 1 ; the discoidal points very obscure and pale rufous ; an obscure 
sinuous whitish subterminal line, with slight dark shade on inner side. 
Hindwing semihyaline white, tinged with fuscous towards termen. 

Habitat, — Deosa (Nurse). Exp, 20 mill. Type— In B. M. 

43295. Heteroorapiiis pulvimaroinelea, n. sp. 

9 . Head, thorax and abdomen whitish, marked with patches of fulvous 
and black scales above. Forewing whitish, thickly suffused with fulvous and 
black scales, leaving a white costal fascia slightly irrorated with black and 
narrowing to apex ; an oblique dentate whitish antemedial line ; the sub- 
terminal line whitish, angled inwards in discal fold and with fulvous band on 
outer side; cilia whitish. Hindwing semibyaline white, the veins and ter* 
men tinged with brown. 

Habitat, — Deesa (Nurse). Exp, 24 mill. Type — In B. M. 

4331a. Heterographis obscuralis, n. sp. 

Head, thorax and abdomen brownish-grey, mixed with pale grey. Forewing 
pale grey and grey-brown ; an indistinct pale almost medial line defined by 
grey, exourved from below costa to submedian fold where it is slightly angled 
inwards ; two obscure dark discoidal points ; a pale subterminal line, defined 
on each side by grey, slightly angled inwards at vein 6, then excurved to 
submedian fold, where it is again angled inwards ; an obscure terminal series 
of dark points. Hindwing pale browniah-groy ; cilia white at tips. 

Habitat, — Ceylon, Hambantota, Matale (Polo), Exp, 18 mill. Type — In 
B. M. 

4332a. Heterographis craticulella, Rag, Ann. Soo. Ent. Pr., 1887, 
p. 251. 

Antennse of male with slight sinus at base of shaft with scale teeth in it. 

9. Hoad and thorax oohreous-brown, mixed with white ; abdomen white 
dorsally, tinged with ochreous. Forewing oohreous-brown ; a broad white 
fascia just below costa from base to near the postmedial line ; an oblique 
white antemedial band diffused on outer side ; a wedge-shaped white fascia 
on median norvure from beyond the antemedial band, enclosing a short brown 
streak at lower angle of cell and expanding towards the oblique postmedial 
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line which expands on costa ; a white fascia on vein 1 between the ante^ and 
postmedial lines ; an oblique white subterminal baud not reaching costa 
towards which it expands, somewhat diffused on inner side ; all the white 
markings with some dark*brown scales on their edges. Hind wing semihyaline 
ocbreouB ; a fine terminal Hue ; cilia white with a fine line at base. 

Habitat, — C. Asia, Marghilan ; Kashmir (Dras). Eoep, 24 mill, 

43416. Eozophehodes ibroralis, u. sp. 

Hoad and thorax pale brownish-oehreous ; abdomen ochreous-white. 
Forewing pale brownish-oehreous, irrorated with black and with black 
points on middle of median nervure and vein 1, at upper angle of cell and 
postmedial points just below costa, in discal fold and on vein 1 and a 
terminal series. Hind wing ochreous white. 

Habitat, — Ceylon, Hambantota, Puttalam (Pole), Esop, 10 mill, Typ$-^ 
In B. M. 

4341c. Eozopuerodes ephertiaus, n. sp, 

9, Forewing with veins 3‘5 from angle of cell ; 8* 9*10 stalked. 

Head and thorax greyish-brown, mixed with black ; abdomen pale brown. 
Porewing grey-brown, irrorated wdth black; the costal area black, irrorated 
with grey ; a black streak on base of inner margin ; a diffused black streak on 
vein 1 from before middle to the diffused medial black band ; discoidal 
points large, almost conjoined ; postmedial line strong, erect and angled 
outwards at middle ; an indistinct dentate subterminal line ; a terminal 
series of black pointfiT. Hiudwing pale brown, with rather darker terminal 
line and line at base of cilia. 

Habitat, — Sikhim, 7000' (Pilcher). Exp, 22 mill. In B. M, 

43436, Edzophera ai.bicostalis, n. sp. 

Head, thorax and abdomen fuscous-brown, the head and thorax 
suffused with black. Forewing pale brown, thi(5kly irrorated with fuscous ; 
the costal area white, tapering to a point before apex ; a whitish discoidal 
point and an indistinct series of dack points on termen. Hindwing pale 
brown, tinged with fuscous towards costa ; a fine dark terminal line and line 
At base of cilia. 

Habitat, — Kashmir, Scind Valley (Leech). Exp, 28 mill. In B. M. 

4B43c. Euzophera cedrella, n. sp. 

Forewing with veins 4*5 and 10 from cell ; hindwiug with veins 3*5 from cell,. 

Fuscous-brown, irrorated with grey and with a slight olive tinge. 
Forewing with rather narrow antemedial white band, dentate on outer side 
below costa and in submedian fold and bent outwards to inner margin ; a 
black discoidal lunule ; a more or less prominent minutely dentate white 
postmedial line, bent inwards below costa and outwards between veins 5 and 
2 ; a terminal series of black points. Hindwing uniform golden-brown ; the 
eilia paler, with a brown line near base. 

The larva destroys the cones of the Deodar Cedar. 

Habitat, — Simla (Pilcher); Punjab, Jaunsar. Exp^ 22 milL 
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Genus Mkscinia. 

Mescinia, Rag. Rom. Mem., VIII., p. 83 (1901). 

Type — M, commaUllay Zell., from Colombia. 

Proboscis well developed ; palpi upturned, the 2nd joint reaching above 
vertex of head, the 3rd long ; antennaa ciliated. Forewing with veins 2*3 stalked, 

4*5 from angle ; 6 from upper angle ; 8 
and 10 stalked ; 9 absent ; 11 from cell. 
Hindwing with vein 2 from before angle 
of cell ; 3*5 stalked ; 4 absent ; 7 becom- 
ing coincident with 8. 



Mescinia micans ^ .J* 

4348. Mescinia micans. 

4346a. Mescinia ouvescalis, n. sp. 

9. Very pale olive-brown ; palpi blackish towards tips ; abdomen dorsally 
sulfasod with fuscous. Fore wing irroratod with fuscous ; an obscure dark 
disooidal spot. Hindwing hyaline, the veins and a terminal line brown. 
Jfabilat. — Ceylon, Kandy. Exp, 12 mill. Type — In B. M. 

Sect. II. Maxillary palpi of male, rainnto, triangularly scaled ; frous with- 


out tuft. 


4348a. Sanduabatis n. sp. 

Head, thorax and abdomen deep fuscous-brown ; palpi in front and 
anal tuft oebreous. Forewing deep fuscous-brown ; a black sj)ot on vein I 
on traces of the anteinedial line ; the two discoidal black points prominent ; 
the postmedial line very indistinct, angled inwards below costa, outwards on 
vein 5 ; traces of a dentate subtoruiinal line ; a terminal series of black 
points. Hindwing of pale-brown with dark terminal line and lino through 
the cilia which are yellowish. 

llabilat, — Sikhim, 1800^ (Dudgeon). Erp, 28 mill. Type — In B. M. 

Genus Blahioidfs, nov. 

Palpi upturned to abovo vertex of head with a hollow containing the 
brush dike maxillary palpi ; antenn® of male with the basal joint dilated ; 
the shaft laminate with a large sinus and tuft at base. Forowing long and 
narrow ; veins 4*5 from a point ; 8*9*10 stalked. Hindwing with the cell 
about one-fourth of wing ; vein 2 from angle ; 3 approximated for some 
distance to 4*5 which are stalked ; 7 anastomosing strongly with 8. 

43486. Blabioides strigekella, n. sp. 

Head and thorax bright rufous, slightly streaked with black ; maxil- 
lary palpi ochreous ; abdomen ochreous, Forewing bright rufous, the veins 

streaked with blackish ; a whitish 
streak above median uervuro ; a 
pale curved subcostal streak from 
before middle to apex ; a pale 
streak from inner margin near base, 
oblique to vein 1 along which it 
Blabioides Urigerella $ J runs to the sublerminal lino which 
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is obliquOf angled inwards below apex and pale ; a fine dark terminal line. 
Hindwing pale brownish, with fine dark termiual and cilial lines. 

Habitat, Nawalapittya. Eotp, 20 mill. TypB^lo. B, M, 


Genus Ptyomaxia, nov. 

Type— “P. trigoniphora^ Hmpsn. 

Ceylon. 

Palpi upturned, reaching just above vertex of head, the third joint well 


developed ; maxillary palpi small, 



Ptyomajcia trigonifira $ J 


with scales, flattened against toe 
frons ; antennae of male laminate 
with large sinus and tuft at base. 
Fore wing with costal fold ; veins 
3'4*5 from angle of cell ; 8*9*10 
stalked. Hindwing with the cell 
about one-third of wing ; vein 2 
from angle ; 3*4*5 stalked ; 6*7 

stalked ; 7 anastomosing with 8. 


4349a. Ptyomaxia trioonifera, n. sp. 

Pale yellowish- brown ; antennafi with the tuft red-brown. Forewing 
with oblique diffused medial whitish line with large dark red-brown patch . 
beyond it, its base on costa extending almost to apex, its apex on vein 1. 
Hindwing suffused with fuscous, the cilia pale. 

//aJi^a/.— Ceylon, Puttalaro (J. Polo). Exp* 16 mill. Type --In B. M. 
4351a. NEruorxERYX uyfocautella, n. sp. 

Maxillary palpi flattened against the frons ; antenuo) without sinus and 
tuft ; forewing with the cell on underside clothed with ferruginous red scales. 

Head, thorax and abdomen clothed with white and grey-brown scales, 
Forowing irrorated brown and white ; a brownish-ochroous band just before 
middle with two tufts of vinous rod scales on its inner side below the cell, 
with a fine white line on their inner side, a purplish spot on costa on outer edge 
of band ; traces of the discoidal points and of a sinuous subtermiual line. 
Hindwing semihyaline white, the terminal half tinged with brown. 

Deesa (Nurse). Exp, 14 mill. In B. M, 


4359a. Nepkopi’krvx kivolella, Hag. Nov. Gen., p. 18 ; id., Rom. Mem., 
VII., p. 294, pl.XLI., f.l4. 

Head white ; thorax purplish-brown, mixed with white ; abdomen browh 
with segmental white lines. Forewing cupreous-brown with a purplish 
gloss ; some ochreous at base of inner margin ; the Ist line almost medial,- 
fine sinuous and placed on a broad somewhat diffused white band ; the posh- 
medial line very indistinct, white, sinuous. Hind wing semihyaline white, the 
costa and termen brown ; a brown line through the cilia. 

Hahitat,--W. Africa, Accra ; Deesa ^ Ceylon ; Penang. Exp. Ifi mill. 

4fi59A Nrphoptsryx vumosella. Hag. Ann. Boc. Ent. Fr., 1867, p. 229; 
id*, Rom. Mem., VII., p. 246, pi. IX, f. 4. 
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Antennae of male with alight sinus at base of shaft with scaly teeth in it. 
Head and thorax ochreous, strongly irrorated with fuscous-brown ; abdomen 
ochreous, tinged with fuscoun. Fore wing ochreous-grey, strongly irrorated 
with fusoous-brown ; the antimedial line indistinct, whitish, oblique from 
costa to median nervure, interrupted below cell and angled inwards on vein 
1 ; two dark discoidal points ; the subterminal lino indistinct, whitish, 
inwardly oblique from costa to vein 5, minutely dentate on veins 5 to 2 and 
angled inwards in submedian fold ; a terminal series of dark points. Hind wing 
semibyaline, tinged with pale-brown ; a darker terminal line and fine lino at 
base of cilia. 

Habitat, — C. Asia, Samarkand ; Kashmir, Coorais Valley. Ejp, 30 mill. 

4359c. Nepuoptekyx myrmidonella, Rag. Rora. Mom., VIII., p. 103, pi. 
XLIV, f. 7. 

Antennie of male with a slight sinus at base of shaft with tuft of black 
scales in it, maxillary palpi flattened against the frons. 

Head, thorax and abdomen grey-brown and white, the head and thorax irror- 
ated with some black scales. Fore wing grey-brown, with fine white streaks 
defining the subcostal and median norvures. the discal fold in cell and the 
veins beyond the medial line which have dark streaks on them ; some black 
irroration, especially on basal .half of inner area ; a slightly sinuous medial 
yellow line defined by rough black scales, forming a large tuft on inner side 
below the cj^l ; a black point at lower angle of cell. Hindwing, semibyaline 
white, with fine brownish terminal lino, ditrused inwards in female. 

Habitat, - . Africa, Old Calabar, Nigeria Borgu, K. Africa, Teita 
(Jackson) ; Deesa (Nurse) ; Ceylon, Puttalam (Polo). Exp. $ 14, J IG mill. 

4408. PuYCiTA iiYEMALis transfer to Nephopteryx sect. Pahhothra 
4360(2 and re-name the species with uniseriate branches to antennae Phycita 
MONOPECTEN. n.n. ; the former occurs in Formosa, Simla, Sikhim, Ceylon and 
Sierra Leone, the latter in Ceylon, 

4362a. NrPUOPTERYX {Palibolhra) TUMIDELLA, n. sp. 

Mid-femora of male with a tuft of long hair in a groove. 

Head and thorax dark-brown, slightly mixed with grey ; abdomen grey- 
brown. Forewing dark-brown, slightly irrorated with grey ; the antomedial 
band with its inner part olivc-yellow, its outer pure white and defined on 
each side by ridges of leaden scales ; the discoidal points obliquely placed on 
a white patch which extends to costa and along it to the subterminal line 
which is white defined by dark-brown, its medial part excurved ; a terminal 
aeries of black points. Hindwing semihyaline white, the veins and termen 
tinged with brown. 

Habitat, — Ceylon, Puttalam (Pole). Exap, 16 mill. In B. M. 

4363a. Nephopteryx {ThytocopHlcI) atkisquamella, Hmpsn., Rom. Mem., 
YIII., p. 651, pi. 57, f. 19. 

$, Fore and hindwings with streaks of black scales below costa on under- 
side. Head and thorax black, slightly mixed with pale-hrown *, abdomen grey 
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with black subdorflal patches, the Tentral sniface irrorated with black. Fore- 
wing black, irrorated with leaden grey scalea ; the inner and terminal areas 
obscurely tinged with brown ; faint traces of a black medial line and 
discoidal series of points ; a more distinct subterminal greyish line, defined on 
each side by black and excurved at middle ; a terminal series of black points* 
Hindwing hyaline white, the termen tinged with brown. 

$ . Rather browner. 

iTafti^a^.—Ceylon, Puttalam, Matale ; Queensland, Cooktowa iStrjp. 24-26 
mjlL 

43636. Nephopteryx albifasciaus, n. sp. 

Legs and hindwing normal. 

Head white and brown with some purple-red scales ; the brush-like 
maxillary palpi fulvous ; thorax and legs purplish black-brown with whitish 
patches on tibia) ; abdomen brownish-ochreous, tinged with dark-brown at 
base and extremity. Forewing black-brown ; the inner and terminal areas 
mixed with grey and red-brown scales ; a pure white slightly curved fascia 
from below costa near base to apex. Hindwing soraihyaline ochreous-white, 
the costa and termen tinged with brown ; cilia white, brown at base. 

Habitat, — Ceylon, Matale (Pole). Exp, 20 mill. Type —In B. M. 

4364a. Nephopteryx STRiaif^ERVELLA, n. sp. 

Palpi of male hollowed out to receive the brush-like maxillary palpi ; 
antenntc with slight ridge of scales at base, ending in a projecting pointy the 
shaft serrate and fasciculate. 

White, with an ochreoua-brown tinge ; antennro with the shaft black- 
ish ; palpi with dark streaks ; thorax with a few dark scales. Forewing 
irrorated with some red-brown scales ; an oblique antemedial series of 
reddish and black streaks lengthening towards inner margin and with an 
obscure line beyond them ; raised bosses of pale and black scales at and below 
lower angle of cell ; tbe veins of outer area streaked with dark red and 
black. Hindwing yellowish semihyaline white. 

Habitat (J. Pole). Exp, 18 mill. Type~ln B. M. 

4H70a. Nephopi'eryx rubkali.s, n. sp. 

With streaks of black scales on underside below basal half of costa of 
forewing and subcostal nervure of hindwing. 

Head and thorax ocbreous, strongly tinged with red-brown ; abdomen 
<>chreou8. Forewing ochreous, tinged with red-brown, the inner and terminal 
areas irrorated with fuscous ; the Ist line medial, whitish, diffused, enclosing 
a black point on vein 1 and with diffused dark scales on its edges ; lower 
discoidal point prominent, black, the upper indistinct ; tho 2nd line subter- 
minal, formed of small dentate white marks on blackish streaks on tho veins ; 
an indistinct terminal series of dark points. Hindwing yellowish-white. 

9 . Head, thorax and forewing redder, the last with hardly a trace of tbe 
blackish markings. 

Madras (Watson). Exp. 20 mill. Jyjpe— In B. M. 
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43706. Nephoptkkyx calamalis, n. sp. 

With streaks of black scales on underside below basal half of costa of 
forewing and subcostal nervure of hindwing. 

Head and thorax pale-ochreous, slightly irrorated with black ; abdomen 
ochroons. Forewing palc-ochreous, irrorated with black ; more thickly on 
inner and terminal areas ; the Ist line medial represented by a black point on 
median nervure and a black-defined whitish lino from submedian fold to inner 
margin, angled inwards on vein I ; a prominent black point at lower angle 
of coll ; the subtermiual line whitish, defined by black, angled inwards and 
interrupted in discal and submedian folds and minutely dentate on median 
nervules ; a distinct terminal series of black points. Ilindwing semihyaline 
yellowish-whito, with some fuscous suifusion on costal area ; a dark terminal 
line and line at base of cilia. 

Habitat, — Ceylon, Puttalam (Pole). Ex}^. 20 mill. T7j2>€ — In B. M, 

4370c. Nepiioptekyx asuolaus, n. sp. 

Forewing of male with patch of black scales at base of costa on underside, 
the anal tuft more or less black. 

Hoad, thorax and abdomen ochroons ; palpi and fore and mid legs with 
patches of black ; mid and hind tibial spurs and tarsi black. Forewing ocli- 
reous, with more or less blackish suffusion on inner half and on terminal 
area ; the antomedial line whitish, oblique and indistinct from costa to 
median norvuro, where there is a black point beyond it, angled inwards on 
vein 1, where there is a more or less developed black patch before it and 
black point with pale patch beyond it on its outer side ; two black discoidal 
points ; the subterminal line whitish defined by black, oblique from costa to 
vein 6 ; excurvod at middle and angled inwards in submedian fold ; a termi- 
nal series of black points. Hindwing somihyaline yellowish-white, with some 
fuscous suffusion on costa and fine dark lines on tormen and at base of cilia. 

Ab. 1. Forewing with the ground color grey ; hindwing with streaks of 
black scales on base of costa and subcostal nervure on underside. 

Habitat,— Sievisk Leone (Clements) ; Simla (Pilcher) ; Deesa (Nurse) ; Bel- 
gaum (Watson) ; Bali (Doherty). Exp. 20 mill. 

4383. Myelois pectinicounella. The larva bores in the pods of cocao 
in Ceylon and is very destructive. 

4383a. Myelois ephestialis, n. sp. 

Antenna) of male ciliated. 

Head and thorax grey, mixed with fuscous ; tarsi with palo rings ; abdomen 
ochreous with fuscous dorsal bands, Forewing grey, thickly irrorated with 
fuscous ; an oblique antemedial black line, slightly angled outwards in sub- 
median fold, defined by whitish on inner side and diffused on outer; a more 
or less prominent dark discoidal lunule ; a pale subtorminal line, defined by 
blackish on inner side and excurved at middle. Hindwing seraihyaline, tinged 
with fuscous ; cilia of both wings white at base, fuscous at tips. 

-Simla (Pilcher) ; Sikhim (Dudgeon). Exp, 16 mill. Type— In B. M. 
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4384a, Hypsipyla psakei,li, n, »p. 

Head, thorax and abdon^en grey, mixed with brown ; abdomen with 
BOgmental white lines. Forewing grey, thickly irrorated with brown ; an 
antemedial white line oblique from costa to below cell, where it is acutely 
angled, then angled inwards on vein 1 ; a dark discocellular lunule ; a 
minutely dentate white subterminal line, slightly bent outwards at middle ; a 
series of dark terminal points. Hindwing semibyaline white, the termen 
and costa tinged with fuscous. 

Habitat, -SiVhxra, 1800' (Dudgeon) ; Puttalam, Ceylon (Pole). Exp, 20 
mill. Type — In B. M. 

43846. Hypsipyla elachistalis, n. sp. 

Maxillary palpi dilated and iiattenod against frons which is conical and 
prominent. 

Head and thorax grey, mixed with fuscous, the shoulders tinged with olive* 
yellow ; abdomen grey. Forewing grey ; the costal area tinged with olive- 
yellow ; the basal area suffused with fuscous and vinous scales ; a medial 
black line with an ochreous band on its inner side oblique from costa to 
disoal fold, then erect ; two fuscous and vinous discoidsl points ; the terminal 
area suffused with fuscous and vinous scales obliquely from apex to middle 
of inner margin ; a pale subterminal line defined on each side by black and 
slightly bent outwards at vein G ; an ill-definod terminal series of black 
points. Hindwing white, tinged with fuscous ; cilia of both wings wiib a dark 
line through them. 

Habitat, — Ceylon, Hambantotn (Pole). Exp, 16 mill. Type — In B. M. 

4384o. Hypsipyla. ROTUNDiPEX, n, sp. (PI. 0., f. 26.) 

Antennas of male laminate ; forewing with the basal half of costa fringed 
with long hair, the apex rounded. 

Head and thorax black-brown ; abdomen reddish-brown. Forewing 
black-brown, with rufous streaks below submedian fold and vein 1 and 
between veins of outer ares. Hindwing semibyaline brown with a rufous 
tinge, the veins and fine terminal line and line through the cilia darker. 

Habitat, — Sikhim, 26ll(y (Pilcher). Exp, 36 mill. Type — In B. M. 

4386a. PhYGITA HBIUPEXEtiLA, D. sp. 

$, Antennm of male with large sinus and tuft; the basal half of shaft 
bipeotiuate with diminishing branches ; maxillary palpi triangular, flattened 
against the frons. 

' Head, thorax and abdomen oobreous ; thorax suffused with purplish- 
fuscous, except the front of tegulae and shoulders ; abdomen irrorated with 
purplish-fuscous. Forewing ochreous, the costal area and cell suffused with 
black, leaving an ochreous discoidal spot ; a blackish antemedial patch below 
the cell ; the postmedial line indistinct, angled beyond the cell, then very 
oblique and ending at vein 1 ; traces of a waved subterminal line ; the inner 
area irrorated with purplish-red. Hindwing semibyaline whitish, the costal area 
tinged with fuscous ; a fine brownish terminal line and a line through the oUla 
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Habitat, — Sikhim, 1800^ (Dudgeon). 18 mill. Ty^e — In B. M. 

48866. Phycita ph.i:ella, n, wp. 

(f Maxillary palpi flattened against the Irons ; antenna) with a largo 
sinus and tuft at base. 

Hoad and thorax dark-brown, tinged with grey and irrorated with a few 
blackish scales ; abdomen brown. Forewing dark-brown, sufPusod with grey 
and irrorated with blackish scales ; a slight medial dark streak on vein 1, a 
series of postmodial streaks and some dark points on terraen. Hindwing 
hyaline white ; the fringes of hair on median nervure and base of vein 1 
brown ; the termen and base of cilia brown. 

Habitat. — Doosa (Nurse). Exp. 22 mill. Type — In B. M. 

4888. Phycita steniella. 

Maxillary palpi filiform ; antonnm with the basal joint dilated and 
angled behind, the shaft with large sinus ending with a tuft of scales. 

4403a. Phycita ERYTiiuoLorniA, n. sp. 

Maxillary palpi of male brush-like in hollow of labial palpi ; antennje 
laminate, ciliated with large hollowed out tuft at base of shaft ; mid-tibia;) 
with fold containing a tuft of vinous hair ; claspers and anal tuft very large, 
the latter tinged with vinous ; hindwing with the base streaked with vinous 
scales on underside, a small hyaline streak above base of vein 2. 

Grey, tinged with brown ; head blackish. Forowing irrorated with 
brown ; an oblique antemodial ridge of large black scales across cell and 
submedian interspace ; a medial whitish line, slightly defined by brown, 
oblique from costa to below cell where it is angled ; the discoidal points black 
and obliquely placed ; the subterminal line white, defined by brown, dentate', 
angled outwards on vein 6 ; a terminal series of black points. Hindwing 
somihyaline, the veins and margins brownish. 

9. Head not blackish. 

Habitat. — Ceylon, Matalo (Pole). Exp.' $ 24, 9 20 mill. Type — In B. M. 

4407a. Phycita ardentia, n. sp. 

Head and thorax dark-rufous ; abdomen pale yellow-brown. Forewing 
purplish red-brown ; a pinkish white medial lino angled inwards on vein 1 
and with some purplish grey on its outer edge ; a dark discoidal lunule ; 
a whitish subterminal line obtusely angled on vein 6 ; a fine dark terminal 
line. Hind wing whitish semihyaline, the apical area tinged with fuscous ; a 
fine dark terminal lino and line through the cilia. 

//a6i<a/.— Sikhira, 7000' (Pilcher). Esep. 20 mill. Ty/jc— In B. M. 

44076. PUYCITA OCHRALIS, n. sp, . 

Antennae of male with slight sinus at base of shaft with black scale teeth 
in it. 

Head, thorax and abdomen oohreous ; palpi and legs irrorated with 
fnsooua. Forewing oohreous ; the ooetal edge black, the costal area sufilused 
with black and white aoales towards apex ; a diffused patch of rufous 
and black scales on inner area before piddle ; the cilia fuscous and white'. 
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Hind wing semibyaline tinged with fnaoous, especially on costal area ; cilia 
white with fuscous line at base. 

BahUoi. — Kashmir^ Goorais Valley (Leech). Exp, 22 mill, In JB. M, 

4427a. Cryptobladbs ephbstialis, n. sp. 

9. Head and thorax dark-brown ; pectus, legs and abdomen grey-brown. 
Forewing dark-brown, the inner half suffused with red-brown ; the lines 
represented by a few silvery grey scales. Hindwing hyaline, the veins and 
margin^ brown. 

Habitat, — Ceylon, Matale (Pole). Exp, 14-16 mill. Type — In B. M. 

Genus Epischnia. 

Epischnia, Zell. Isis 1839, p, 178. 

Type — E, prodromella, Httbn. 

N. America ; Europe ; S, Africa ; Madagascar ; W. C. and N. Asia 
to Kashmir. 

Proboscis fully developed ; palpi thickly scaled, the 2nd joint oblique, the 
3rd porrect ; maxillary palpi dilated with hair ; frons with tuft of hair ; 
antennie of male laminate with sinus at base of shaft, ending in somo scale 
teeth and a slight tuft of hair ; a large tuft of hair and large scales below 
shoulders. Forewing with veins 3*4*6 well separated ; 6 from below upper 
angle ; 8*9 stalked ; 10*11 from cell. Hindwing with vein 3 approximated to 
4*5, for nearly half their length ; 6*7 stalked ; 8 free. 

4433a. Epischnia cretaciella, Mann. Vor, Zool. Bot. Wien 1869, 
p, 380 ; Rag. Rom. Mem,, VII., p. 504, pi. XX., f. 1. 

Head, thorax and abdomen white, tinged with pale-brown and irrorated 
with fuscous. Forewing white, irrorated with black and the interspaces 
tinged with pale-brown, the veins with streaks of black scales, defined on each 
side by white, the antemedial line represented by a slight oblique striga from 
costa and a slight striga on vein 1 ; a black point at lower angle of cell ; traces 
of a postmedial line oblique from costa near apex to sub median fold where it 
is angled inwards ; a subterminal series of short diffused streaks. Hindwing 
iiemihyaline whitish ; the veins brown ; the costal and terminal areas suffused 
with brown, especially in female ; a fine terminal line and a line at base of 
cilia. 

Habitat, — E. Europe ; W, Asia ; Kashmir (Dras), Exp, 28-30 mill. 

Genus Selagia. 

6>s/a^ia,-— Hiibn. Verz., p. 37 (1827). 

Type-^S, argyrella, 8chiff. 

Range-^ N. America ; Europe ; N. and Oentral Asia to Kashmir ; Japan. 

Proboscis fully developed ; palpi thickly scaled, extending about the length 
of head, the 2nd joint oblique, the 3rd porrect ; maxillary palpi somewhat 
dilated with scales ; front rounded ; antennm of male laminate, the shaft 
with idnUB and tuft at base. Forewing with vein 3 from near angle of cell ; 
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4*5 approximated for Rome dUtanoe ; 6 from below upper angle ; 8*9 stalked *, 
10*11 from cell. Hindwing with the lower angle of cell produced, yein 3 
from angle, 4*5 stalked ; 6*7 stalked ; 8 free. 

44336. Selaoia spadicella— H iibn. Eur. Sohmett Tin., p. 31, f, 226 
(1827) ; Rag. Rom. Mem., VII., p. 472. 

Tinea janthinella-^li\S.hn, Eur. Schmett Tin., ff. 374-375 (1827), 

Nephopteryx ealluella — Mann. Wien. Mon. 1862, p. 392. 

Head and thorax rufous, mixed with fuscous and grey ; legs fuscous and 
grey; abdomen oohreous. Forewing rufous, the costal area and veins with 
diffused fuscous and grey streaks ; the antomedial line represented by slight 
dark streaks on the veins, or greyish, oblique from costa to median nervure 
and angled inwards on vein 1 ; discoidal points obscure ; the postmodial line 
obsolete or greyish, oblique, and angled inwards in submedian fold. Hind- 
wing semihyaline oohreous ; the costal area suffused with fuscous ; a fine 
terminal line and a line at base of cilia. 

jffa6i7a/.~-Europe ; C. Asia ; Kashmir, Goorais Valley, Exp, 30 mill, 

4434a. Etiella ghi^ea, n. sp. 

Head and thorax grey ; maxillary palpi oohreous ; abdomen whitish. 
Forewing pale grey,irrorated with fuscous ; three obliquely placed antomedial 
bosses of leaden-coloured scales below the cell, with obscure yellow band 
beyond them, followed by dark points on median nervure and vein 1 ; two 
dark discoidal points and a diffused patch below end of cell ; traces of a 
subterminal line excurved at middle ; a fine terminal line. Hindwing yellow- 
ish semihyaline white with pale brownish terminal line, 

9* With ill-defined white subcostal fascia to forewing. 

Habitat, — Ceylon, Puttalam (J. Pole). Exp, 18-24 mill. Type — In B. M, 
44346. Etiella myosticta, n. sp. 

Maxillary palpi filiform, slightly dilated at extremity. 

Head and thorax oohreous, tinged with rufous ; abdomen oohreous. Forewing 
oohreous, tinged with rufous, sparsely irrorated with fuscous ; a fine whitish 
streak on median nervure ; the costal area greyish, slightly defiaed with 
fuscous below ; a black point at lower angle of cell ; a curved postmedial 
series of slight blackish streaks on the veins ; a terminal series of black points. 
Hindwing semihyaline oohreous^ tinged with brown towards costa and 
terraen ; a fine terminal line and a line at base of cilia. 

Habitat, — Simla (Pilcher), Exp.. 22 mill. Type., — In B. M. 

4434c. Etielia unifobmalis, n. sp, 

$, Head and thorax ochreons, tinged with rufous and mixed with 
fuscous; abdomen oohreous. Fore wing oohreous grey, thickly irrorated and 
suffused with fusoous-brown ; a more oohreous streak in submedian fold, 
Hindwing ochreous-grey,. tinged with fusoous-brown. 

Habitat, — Kashmir, Goorais Valley (lioeoh). Exp, 28 mill.— TVjpc-- In B, M 
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Epiparchun^.. 

Genu« Odontopaschia, hot. 

Palpi obliquely upturned, the 3rd joint porrect ; maxillary palpi strongly 

dilated with scalee ; anteun® of male 
with tufts of scales at extremity of 
basal joint ; the shaft laminate, ex- 
cised at base. Forowing with vein 
3 from close to angle of cell ; 4*6 
stalked ; 7*8 stalked, 9 absent ; 10 

^ ^ from cell ; a large tooth of scales 

Odontopaachiaviresctna X X, 

^ ^ ' on middle of inner margin ; tufts 

of large erect scales at middle of cell and on discocellulars, bearing a few 
long thick hairs. Hindwing with vein 3 from close to angle of cell ; 4 
absent ; 7 anastomosing with 8. 

4435a. Odontopaschia viuescens, n. sp. 

Head and thorax brown ; abdomen fuscous and grey. Forowing with the 
inner half brown, the costal half white, irroratod with green and with a 
large medial patch of dark-green ; the antemedial line defined by fuscous, 
oblique, curved above inner margin and with a patch of diffused black scales 
before it on inner area ; the tufts of scales in coll black and brown ; some 
blackish scales below end of cell ; the postmedia) lino dark, bent outwards at 
vein 5, dentate to vein 2, then exourved ; a terminal sories of black points* 
Hindwing fuscous-brown. 

Habitat, — Kh^sis. Ejp, $ 22, 9 26 mill. Type — In B. M. 

4438c. Macella rufibarbalis, n. sp. (PI. C., f. 31.) 

Maxillary palpi of male free, strongly tufted with hair ; palpi with the 2nd 
joint very long ; a very large tuft of hair on inner side of 2nd and 3rd joints ; 
antennae ciliated, the basal joint dilated ; tufts of scales behind antennae; 
hindwing with long fringes of hair on inner margin. 

Head, thorax and abdomen clothed with olive-green, white, pinkish and 
fuscous scales ; palpi whitish, dark towardir extremity; the tufts on inner 
tide of 2nd joint red ; abdomen with some black dorsal marks, the extremity 
brown and black. Forewing clothed with whitish and green scales, irrorated 
with black ; a blackish mark at base of inner margin ; an obliquely curved 
antemedial black band from coll to inner margin, with some brownish 
suffusion on its inner side ; a tuft of brown scales in end of cell with dark 
mark on costa above it ; the black postmedial line oblique from costa to vein 
8, then strongly incurved and dentate ; the apical area rufous ; a terminal 
series of black spots. Hindwing fuscous, pale towards base ; a pale sub- 
terminal mark on vein 2 ; the fringes of hair on inner area red. Underside 
with the apical area of forowing and whole of hindwing clothed with pale- 
brown scales* 

9. Much more green and fuscous with hardly any white scales ; the thorax, 
base and apical areas of forewing especially green ; underside purplish- 
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fuscous with palo patches towards base of wings ; the discoidal lunules 
distinct. 

Sikhim, 1800' (Dudgeon). Exp. 30 mill. Type — In B. M. 

4442a. Macalla plicatalis, n. sp. 

Palpi with tho 2nd joint short, the 3rd very long and hollowed out 
to contain the brush-like maxillary palpi ; antennae ciliated with no tuft of 
scales behind them. Hind wing with the inner area dilated, forming a 
large fold containing rough fulvous scales on underside. 

Head and thorax pale olive-brown ; abdomen with the basal half yellow on 
dorsum, the terminal half and ventral surface ochreous, irrorated with 
fuscous. Forewiiig palo olive-brown with a thinly scaled patch on disk ; 
some black scales on costa before middle and small tufts at middle and end 
of cell ; an indistinct diffused dentate black line curved from costa to vein 2, 
then retracted to below end of cell ; cilia pinkish with a series of black points. 
Hindwing seraihyaline white ; the terminal area tinged with fuscous ; the 
inner area ochreous ; cilia pinkish with a scries of black points. 

Habitat, — Ceylon, Matale (J. Pole). Exp. 32 mill. Type — In B. M. 

4446a. Macalla metasarcia, n. sp. (PI. C., f. 32.) 

$. Head and thorax ochreous, mixed with black ; abdomen pinkish- 
ochreous, banded with black. Forewing pinkish-ochreous, almost entirely 
suffused with olivo-blaok ; prominent tufts of raised scales at middle and 
end of coll ; au indistinct pale anteraodial line ; a postmedial line, highly 
exourved at middle, defined on inner sides by a black lino, with a diffused 
pinkish-ochreous urea on its inner side ; a terminal series of black points ; 
cilia pinkish with a black line through them, Hindwing flesh-color ; a curved 
black postmedial line obsolescent towards costa and inner margin and with 
black spot on vein 2 ; a terminal band, wide at apex, tapering to a point at 
anal angle ; cilia with a fuscous lino through them. 

Habitat. — Sikhim, 1800' (Dudgeon), Exp. 22 mill. Type, — In B, M. 

4449. Macalla margarita. 

Palpi with the extremity of 2nd and the 3rd joint fringed with long 
scales, the 3rd joint curved forward into a hook ; maxillary palpi triangular 
and flattened against the frons ; vertex of head hollowed out between an- 
tennae, with tufts of scales from above eyes meeting over vertex ; antenmn 
with long cilia for half thoir length, then with short cilia. 

Habitat. — Ceylon, Harabautota (J. Pole). 

4453a. CAiNODOMUS fumosalis, n. sp. (PI. 0., f. 30.) 

Dull olive-brown and fuscous. Forewing with obscure antemodial, medial 
and postmedial dark bands ; a streak of black and white hair in submedian 
fold, another streak from middle of cell to near termen and a shorter streak 
above vein 6, the postmedial line excurved at middle. Hindwing with 
medial ridge of black and white hair and streaks in tho interspaces towards 
apex ; an obscure pale postmedial Hoe excurved and dentate at middle. 

Ha6i7a^— Khisis. Exp, $ 32, ? 40 mill. Types-^ln Coll, liothschild and 

B.M. 
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4464a. STBBieXik BUBBBBOBlfi, B. tp* 

Head, thorax and abdomen olive-green, the last with segmental black 
lines. Forewing olive-green with black patches at base below the cell and 
on inner margin ; a toft of black hair In :middle of cell ; a medial line 
obliqne from costa to snbmedian fold, where it is slightly angled ; the post- 
medial line oblique from costa to just below vein S, then strongly incurved i 
some pink suffusion beyond it and a large patch in submedian interspace 
towards tomus. Hindwing suffused with pink ; some black suffusion at base 
and a patch below end of cell ; the postmedial line indistinct, oblique from 
eosta to vein 3, where it is angled ; traces of a curved subterminal line. 

Sikhim, 700y (Pilcher). Eap. 22 mill. Typ 4 --ln B. M. 

4464^. Stekicta suspbnsalis, Wlk. Cat. XXXIV, p. 1217. 

Head and thorax olive ; abdomen whitish, tinged with olive ; the basal 
aegments with some black dorsal suffnsion. Forewing whitish, the costal and 
mntemedial areas tinged with olive ; a blackish patch at base of inner area ; 
traces of an antemedial white line ; a prominent postmedial slightly curved 
white Une, slightly angled inwards above inner margin, the area beyond it 
fuscous ; the ridges of raised scales black and white. Hindwing whitish, 
iinged with olive before and beyond the curved postmedial line which is 
white defined by black on inner side towards inner margin and with black 
poiut below costa and three short streaks beyond its medial part. 

In one specimen the whole hindwing is blackish to the postmedial line, and 
h large patch replaces the streaks beyond it. 

-Khdsis ; Ceylon ; Borneo ; Bali. Exp. 20 mill 

4464c. Stbriota olivialis, n. sp. 

Antennie of male with the basal joint dilated, but without process *, maxil- 
lary palpi brush-like in fold of labial palpi. 

Head and thorax white and olive-green ; abdomen white and olive- 
green with dark dorsal bands. Forewing white, thickly irrorated with olive- 
green ; the costa with olive-green patches at base and middle ; obliqnely 
.placed subbasal blackish spots below cell and on inner margin ; an ante- 
medial blackish line from cell to inner margin, interrupted at vcinl ; a similar 
medial line angled outwards below cell, then Inwards to near antemedial 
line ; a black spot at upper angle of cell and short streaks above bases of 
veins 8, 4 ; the postmedial line dentate, obliqne from costa to vein 4 and in- 
curved in submedian interspace, defined by white on outer side, followed by a 
large apical olive patch and another towards tornus ; a terminal series of 
small black spots. Hindwing whitish, tinged with brown ; the terminal area 
fuscous ; a dark terminal line and line at base of cilia. 

Bhutan (Dudgeon) ; Khisis. Exp, 30 mill. Type-^ln B. M. 

4474a. Obthaqa mixtalis, Wlk. Oat. XXVII, p. 104 (1863). 

Forswing of male without glandular swelling on costa ; maxillary palpi 
dilated with scales and flattened against the frons ; antennsc with the basal 
joint dilated. 
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Head and thorax clothed with golden-green and white scales ; abdomen 
white and fuscous, tinged with brown towards extremity. Forewing white, 
irrorated and the basal area suffused with golden-green ; a more or b ss 
developed antemedjal patch of black suffusion on median nervure, sometimes 
extending to costa and inner margin ; a curved medial black line from cell to 
inner margin ; a discoidal tuft of black scales ; the terminal third of wing 
suffused with golden-green and more or loss with black, from vein S to inner 
margin extending as a broad band to inner side of postmedial line which ia 
dentate, oblique from costa to vein 4, then somewhat inwardly oblique and 
angled inwards in submedian fold, defined by white on outer side ; a termi- 
nal senes of black strias. Hindwing pale fnsoous-brown, with fine darktermi* 
nal line and line at base of cilia. 

-Bhutan ; Borneo, Sarawak \ Java. Exp. 26 mill. 
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ON TWO CETACEANS FROM TRAVANCORE, 

By H. S. Ferguson. 

WITH A NOTE ON THE SAME, 

By B. Lydekker, b.a., f.r.s., k.g.s., &o. 

( Wiih plates A B,) 

{Read before the Bombay Natural History Society on loth February 1903.) 

On tho 14th of February, 1901, word was brought to me that 
a whale had been stranded on the beach in tlio neiirhbourhood of 
Trivandrum. I at onoe sent Mr. Shankara Narayana Pillay, the head 
taxiderndst of the Museum, with men to secure the animal and 
make the necessary arrangements for skinning it and obtaining its 
skeleton. He made the following measurements and notes on the 
spot : — 

Length, taken in a straight lino from tip of snout 

to the bottom of the notch in the flukes ... lOft, lOin. 

Greatest circumference ... ... ... ... 7ft. lin. 

Do. do. at genital Cft. 5^in. 

Do. do. at anus ... ... Tift, Oin. 

Caudal fin from tip to tip ... ... ... ... dlt. 7Jin, 

Dorsal flu (falcate) 2ft. 2in. 

Do. vertical height... ... ... ... 1ft, 4in. 

Flippers (falcate) ... ... ... ... ... 2ft, lin. 

Blow-hole on tho top of the head situated a little to tho left of the 
middle line 21 inches from the tip of the snout. Head not distinct 
from neck. Beak not distinct, colour smooth glistening black through- 
out. After skinning it, he made the following notes on the internal 
organs : — 

Heart from root of aorta to apex ... ... ... 1ft. 4in. 

Do. cirouniference 2ft. 5iu. 

Liver lobe (a) 2ft. 2in., (fi) 2ft. lin. 

Kidneys, right 1ft. 6in., loft 1ft. 2im 

Stomach resembling a wide sack 32iu. long and 15in, broad. 

Intestines 109fl. 4in. long. 

The stomach contained two fish, cue 4ft. lin., the other 1ft. Gin* 
long, in a half-digested state. 

To enable the skin to be set up and at tho same time to retain the 
skeleton complete, a cast of the skull was taken and was utilised in set*' 
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ting up the skin instead of using the skull. Subsequent examination 
of the skeleton broiiglik out tlie following points : — 

Vertebral column. — Cervical vortobrae 7, Dorsal 10, Lumbar 10. 
Caudal 20. — Total 47, The first four cervicals fused together. Epi- 
physes fused with the centra. 

Riba 10. Sternal C. Costal 4. All ossified, the first 6 ribs two- 
headed. 

The sternum composed of an ossified presternum and two mosostema, 
with a oartilaginous xiphisternum. 

The scapula fan-shaped with the exteriud surface concave. 

Phalanges I 1, II 2, III IV 7, V 1. 

Skull length 1ft. lOin., breadth between the orbits 1ft. 2in. 

Teeth stout, 2in. iu length and from \ to fin. in diameter. 

Ramis of mandible 2Hn., symphysis 3]}m. 

Pterygoids divergent posteriorly. 

The anterior portion of the premaxilla broader than tlmt of the 
maxilla. 

Length of rostrum taken from an imaginary line joining the angles 
of the mouth 1ft. 2iD. 

From the size of the teeth it is evident that the animal is a ‘‘ Killer 
or “ Grampus.’^ The only genus mentioned by Blanford is Orca and 
the only species 0. gladiator^ It differs from this in colour, in having 
the dorsal fin of moderate size and falcate, the j)octoral fins also of 
moderate size and falcate in the number of veriobrrn, and the number 
of ribs. It approaclios more nearly to the gfums P.mtdorca^ a meagre 
description of which is given by Boddard in his Book of Whales, but 
differs in the uumbar of vertebrso (not an important point liowevor) and 
in the divergence of the pterygoids. 

Curiously enough on the same day the fishermen brought me 
another cetacean, which they had that morning caught in their nets. 
Its description is as follows : — 

Colour uniform shining black, passing gradually into a fleshy plum- 
beous tinge on the sides and under surface. Pectoral, dorsal and caudal 
fins present. Beak distinct. Lower jaw slightly longer than the upper. 

Length from tip of snout to notch in centre of 

oaudal fin ... 8ft. lin. 

Do. do. to origin of pectoral fin ... 1ft. lin. 

Do. do. to origin of dorsal fin ... 3ft. 8in. 
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Length of peotoral fin whiob is falcate 

... ift. 

8|in. 

Do. dorsal fin which is falcate 

... ift. 

Sin. 

Height of dorsal fin 

... Oft. 

Sin. 

Width of gape ... 

... 1ft. 

lin. 

Ofrc&test height ••• .«• 

... Ht. 

6iin. 

Do. oiroumferenoe 

... 4ft. 

lin. 

Smallest ciroumferenoe at root of tail 

... Oft. 

llin. 


A single nnsal aperture or blow hole on the top of the head. A 
prenaria adipose elevation marked off by a V-shape groove. 

Vertebra3 column. — Cervical 7, all fused together. Dorsal 13. 
Lumbar 17. Caudal 24. — Total 61. Epiphyses distinct. Vertebr® 
centra rather short. Sternum composed of presternum and two mesos- 
terna ossified, with a cartilaginous xiphisternnm. 

Ribs 13. Costal 7. Sternal 6, all ossified. The first four ribs two- 
headed. 

Phalanges I 1, II 6, III 8, 1 V 1, V 1. II and III well developed. 

Skull. — Rostrum from anterior of the prenarial projection djin. 

Mandible 17f in., symphysis barely 2in. 

Teeth moderate and |^=51. Length of skull 20in. 

Breadth Sjin. between orbits. Pterygoids not meeting in the 
middle line, borders divergent posteriorly. 

This is a slightly immature specimen. According to Blanford's 
synopsis of the Indian Genera, it oan only belong to the genus Tursiops^ 
but it differs from the genus in having the pterygoids separate, and it 
differs in many respects from the only species Turtiops tunio described 
by him. 

NOTES ON THE TRIVANDRUM CETACEANS, 

Bv B. LtDGKKBB, B.A., 7.B.S., F.O.S., & 0 . 

The first of the two specimens referred to by Mr. Ferguson (PI. A) 
is undoubtedly referable to the genus Pseudorca, and presents no 
characters by which it can be distinguished from the widely distributed 
False Killer (P. crassidtns). As that species, which is new to the 
Indian Fauna, never appears to have been properly figured, I have 
thought it well to reproduce the excellent sketch sent by Mr. Fer- 
guson. I do not attach any importance to the difference with regard 
to the divergence of the pterygoid bones, nor in the number of verto- 
bwe (47 instead of 50), 
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With regard to the second speoimen (Ph B), I agree with Mr. Fer- 
guson in assigoing it to the genus Turstops^ in spite of the fact that it 
differs from all the other species in the separation of the pterygoid 
bones of the skull. Externally it agrees with Tursiops in the form of 
the beak and fins, as well as in the general outline of the body, and the 
number and characters of the teeth. The number of vertebrae (61) is 
also that of Tursiops (61 — 64), and of no other of the allied genera. 

Of the four species of Tursiops recognised by Mr. True,* the typical 
2\ tursio^ in addition to the united pterygoids, differs by the colour of 
the under-parts, which is either pale-grey or white, and the smaller 
number of teeth (I ^), tho number of vertebrae being 64. The smaller 
2\ parvimanusy of tho Adriatic, in which the teeth number || and the 
vertobrno 62, has also greyish-white under-parts. In the Australian 
T. Catalonia the undor-parts are likewise white. On the other hand, 
Tursiops ahusalam of tho Rod Sea comes nearer to the Trivandrum 
dolphin, having teeth and 61 vertebras, and showing flesh-coloured 
markings mixed with green on the under-parts. The dark sea-green 
of the upper-parts does not, however, accord with Mr. Forguson^s de- 
scription ; and there is the aforesaid difference in the pterygoids. Tho 
Pacific T, gilli is too imperfectly known to admit of comparison. 

On tho whole, I think it advisable to regard the Trivandrum dolphin 
as a new species of Tursiops^ allied to T*. ahusalam (of which I have na 
specimens for comparison), but distinguialied by the divided pterygoids, 
the blacker colour of the upper-parts and the more decided plumbeous 
flesh-oolour of tho under-surfaco, which is marked with streaks instead 
of spots. It may be appropriately named T, fergusqnu 

Mr, Ferguson has promised to present the skull to tho British 
Museum. When it arrives, I might publish a notice of its characters. 

Bull U. S. Mu8., No. SC, p. 108 (1S89). " 




» JOURNAL, BOMBAY NATVnAL niSTORY SOCIETY, Vol. XK 


A LIST OF THE BUTTERFLIES OF THE KONKAK* 

By E, H. Aitken and E. Comber. 

Since the first and second volumes of the Sooiety^g journal were 
published no attempt has been made to compile a list of our Bombay 
Butterflies and the references to local species in the later volumes have 
been few and far between. As there must be, in one way or another^ 
a considerable number of our members who collect, or have collected, 
butterflies in the neighbourhood of Bombay in a more or less serious 
fashion, and who would be greatly assisted in their work if such a list 
were available for reference, we have gathered together the names, with 
^ few short notes, of all those species that we have either personal know- 
ledge of, or reliable information about, as occurring in the district. 

One difficulty that confronted us was that of deciding as to what 
the limits of the local district slmuld be, but, rejecting the idea of 
confining the list to those species that have been found on Bombay 
island itself on the ground that so largo a portion of its area 
now-a-dajg no longer suitable for the production and support of insect 
life, we decided to include the whole of the Konkan in the area dealt 
with, as being in itself a definite and characteristic district and as 
incliKling most of the localities where those who attempt a odlectiou 
are likely to find themselves in the field with net and killing bottle. 

Taking the description of tlie district given by the late Mr. W. F, 
Sinclair in his papers on The Waters of Western India,’' the Konkan 
may, roughly speaking, be defined as follows : — Between the 16th 
and 2l8t degrees of North latitude ( from Vingorla to Surat) and 
between the watershed of the Sahyadri range (Western Ghats), with 
an average elevation of about 3,000 feet (rising in places to 4,500 ft.), 
and the coast. ” Any species found within this district may not 
unnaturally be expected to occur at any other suitable locality within 
its boundaries. 

The list compiled by Mr. E, H. Aitken and published in the first 
and second volumes of our journal was based on tlie specimens then in 
the Society’s collection from all parts of the Bombay Presidency with 
the exception of Sind and Canara. This list, besides being necessarily 
very incomplete, is not in the bands of many of our present local 
members, and is of course now largely out of date so far as the names 
attached to the species are conoemedi owing to the constant changes 
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that have been made siuoo its publication, as species, previously de- 
scribed under new names, have been found to be only local or geogra- 
phical varieties of others and as the present practice of priority in 
nomenclature has been carried to an extreme. 

For the H ymphalidce and Lyccenidoe we have followed Marshall and 
de Niceville’s book and we give their reference numbers in brackets 
for each species. In the absence of any up-to-date list of the Fierince 
and Papilioninm we have adopted the arrangement and nomenclature 
of Messrs, Bell, Davidson and Aitken^s paper on the Butterflies of 
North Canara, which appeared in Vols, X. and XI. of our journal, in 
conjunction with Capt. Watson’s paper in Vol. Vlll. of our journal 
on certain genera of Pierince. In the case of the Hesperiidas we 
follow Capt. Watson’s paper in Vol. IX. of our journal. 

The number of species in our list only totals 130^ and there are un- 
doubtedly many more that can be added to it, but perhaps, with tho 
present as a basis, others will be encouraged to add their experiences by 
communicating to the Society additions, which have not come our way. 
FAMILY-NYMPHALID^. 

Sub-Family— Danain JR. 

1 ( 16 ). Damis aglea (Cramer) [ ««■ A grammica (Boisduval) 

in Marsliall and de Niciville], 

Common at Matberun and on the hills after 
the rains, but not usually found below the Ghats. 
It has however been taken in Salsette. 

2 ( 20 ). Do. limniace (Cramer). Common everywhere. 

3 ( 28 ). Do. chrysippus (Linnwus). Common everywhere. 

The variety or “sport,” which wants tho 
black on the apex of the forewing and has 
been named D. klugli^ occurs occasionally 
throughodt tho district. 

4 (31). Do. genutia Common everywhere. 

5 (47). EuploBa kollari (Felder) [ «= £. sinhala (Moore) in 

Marshall and de Nic6ville]. 

We took a specimen of this at Pali Hill, 
Salsette, in July last year. Probably fairly 
common throughout the district but often 
overlooked. 

6(61). Do, (Oamer). Common everywhere. 
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7 (75). JSiijrfrca (Godart) E. ooreoide$ (Moore) in 
Marshall and de Niciville], Dr. Smith in- 
cludes this species in his list of Matheran 
butterflieSi and it may be found to ooour in the 
district. 

Sub-Family — Satyrin-®. 

9 ( 97 )• Mycalem mineui (Linneeus). Common everywhere. 

The dry season form replaces the other about 
November. 

9 ( 99 ). Do. perseui (Fabr :). Mr. J. A. Betham included 
this species in his list of Matheran Species in 
Vol. VIII of the Society’s journal. 

10 (135). Lethe europa (Fabr:). This species may probably be 

found anywhere on the hills. Mr. J. Davidson 
records it in the Society’s journal (Vol. VIII., 
p. 556) at Matheran. 

11 (140), Do, neeiyherriensis (Qiwrin), Common on the hills 

before tlie rains, but not confined to them. It 
has been taken in the neighbourhood of Bombay. 

12 (204).* Ypthima ptiilom€la(3ohvLmsm), This species is probably 

often passed over, being mistaken for the next 
as they are indistinguishable in flight. The 
only definite records we have are from Andhori 
in Salsctte and by Mr. J. A. Betbam from 
Matheran. 

13(217). Do. huebneri (Kirhy), Common every where. 

14 (243). Melanitis leda (Linnaous). This spooios and its rain- 

season form M. ismetie (Cramer) is common 
everywhere. Just after the rains in certain 
years they idvade the whole town of Bombay in 
swarms and are to be seen in almost every 
room in the Fort. 

Sub-Family— AobjEinjj. 

15 (298), Telchinia violce. This is apparently not a common 

species everywhere ; but it no doubt occurs 
throughout the district, and it becomes very 
common in some places about March* 

* SpocimenB marked with an astorisk will be aoooptablc 11 scat U) tbo Bombay 
Natural History Bocioty’s museum. 
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16 ( 300 ). 


17 ( 301 ). 

18 ( 303 ). 

10 ( 314 ). 

20 ( 335 ). 

21 ( 343 ). 

22 ( 344 ). 

23 ( 847 ). 

24 ( 349 ). 

25 ( 350 ). 

26 ( 379 ). 


27 ( 400 ). 

28 ( 402 ). 


S UB-Fa M ILY — N YMPHALlNiB , 

Ergolis taprobana (Wostwood). In Marshall and de 
Niciville, Major Yorbury is quoted as having 
taken this at Khandala. As a matter of fact 
it is vory common there and at Mathorau after 
tho rains. 

(Linnajus). This, if distinct from the 
preceding species, is only doubtfully record- 
ed from tho district. It was inoludcd by Mr. 
J. A. Betham in his Mathenin list. 

Bghlia ilithgia (Drury). Comparatively common at 
Nandurbar in tho Tapti Valley after the rains 
and probably to be found in other suitable 
localities also. 

Afella phalantha (Drury). Common everywhere. 

Apalu?^a camiba (Moore). This has been taken at 
Matheran, as recorded by Mr. J. Davidson in 
Vol. VIII of the Society's journal, and by Mr. 
Oliver. Wo have also found it at Khandala. 

Freds ipliita (Cramer). Occurs throughout the dis- 
trict. 

Junonta asterie (Linnscus) and its dry season form 
J, alrnana (Linntcus). A common species, 
especially after the rains. 

Vo. lemonias (Linineus), Common throughout the 
district. 

Do, liierta (Fabr :) Common in all suitable localities. 

Do, orithyia (Linnaeus). Common in all suitable 
localities. 

Neptis lencothoe (Cramer). This spooios, which for 
many years was known as N, varmona 
(Moore), is the common one of tho genus 
throughout tho district, being very numerous 
from October till February. 

Do, ophiana (Moore). Generally distributed through- 
out the district. 

Do, junibali (Moore), Ocours in Solsetto and at 
Matheran. 
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29 (419). 

30 (420). 

81 (440). 
32 (454). 

83 (474). 

34 (513). 

35 (517). 

36 (520). 

37 (544). 


38 (556). 

39 (568). 

40 (570). 

41 (577). 


Htfpolimnou bolina (Linnsens). A common species. 

I?o. misippus (Linneeus). Also a common 
species. The “ dorippua ” form of the female 
has been taken several times in different 
parts. 

Parthenoa virena (Moore). We have seen this once at 
Vingorla. 

Athyma periua (Linmens). Common on the gh&ts and 
at Matberan. We know of no actual instance 
of it near the coast, but it may no doubt be 
found to occur. 

Symphoedra naia (Forster). This is a common species 
in Salsetta and round about Bombay, but it 
does not appear to be found on the hills. 

Euthalia garuda (Moore). Common wherever there are 
mango trees about. This species is peculiarly 
susceptible to baits such as overripe fruit or 
a little toddy. 

Do. IvberUina (Cramer). Not very rare on the hills 
including Matberan. It occurs occasionally 
in Bombay, 

Pyrameia cardui (Linnaeus). Common in all suitable 
localities. 

Cyrestia thyodamaa (Boisduval). Mr. E. H. Aitken 
found this “ very common at Mobableshwar ” 
during the cold weather of 1885-86. Dr. 

. Smith inolndes a species of this genus as 
found at Matberan. 

Kallima liorafieldil (Kollar) [ «*» A”, wardi (Moore) ]. 
Fairly common on ail well-wooded hills. 

Cliaraxea athamaa (Drury). Common enough on the 
gh^ts and at Matberan. 

Do, fabiua (Fabr :). N ot so common as the pre- 
ceding species, bat also found on the plains. 
There are specimens in the Society’s collection 
from the Tonna district. 

Do, mruk (Butler). By no means very rare on. the 
ghats and at Matberan. 
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FAMILY— LEMONilDiE. 

Sub-Family — L iBYXHiEiN^. 

42 (615), Abteara echerius (Stoll), After the rains yery common 

on the hills and in the low jvnglea of the 
Tanna distriot. The local form was for many 
years distinguished as A.fraterna (Moore). 

S u B- Family — L YOiENiD/E. 

43 (042). Spalgis epius (Westwood). Not a common species, 

but it occurs in Bombay and Salsette and 
at Karanja across the luirbour. 

44 (678). Chilades trochilus (Freyer). Common enough after 

the rains in Bombay and the Tanna district. 

45 (681). Cyaniris piispa (Horsfield) Occurs on the ghats and 

at Matheran. Wo have no record of it near 
the coast. 

46 (694). Zizera maha (Kollar). A very common butterfly, 

especially after the rains. The closely allied Z. 
karsandra (Moore) has been recorded, but all 
our specimens would bo referred to Z, maha. 

47 (702). Do. gaika (Trimon). Occurs in Bombay and 

Salsette* 

48 (703). Do. Otis (Fabr :). The specimens from Bombay 

and Salsette that we have boon able to 

examine would no doubt be placed by some 
in Z. sangra (704) or Z. indka (705), but 
there appears to be little doubt that they are 
merely synonyms of Z. otis. 

49 (712).^ Lycoenetthes lyceenina (Felder). Since Mr. E. H. 

Aitken wrote in Vol. I of our journal that he 
had a strong impression that be had caught 
this in Bombay, we have no definite record 
of its occurrence. 

50 (715). Talicada nysma (Guerin). This peculiarly distributed 

species is found at Mahablesliwar, sometimes 
in swarms at some particular spot. It occurs 
also at Karanja across the harbour. 

61 (733). Jamidea hochua (Cramer). Not uncommon in Bombay 
and !8alsette, especially after the rains. 
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52 (788). Lampides celianus (Fabr :). Very common in Bombay 

and Salsette and more so on the hills. 

53 (743)i CcUooIir^Bops strabo (Fabr :). This species is to bo found 

regularly in Bombay and Salsette. 

54 (745). Do, en^us (Fabr:). A commoner species than 

the preceding. 

55 (750).* Do, pandava (Horsfield). Our only definite re- 

cord of this species is from Nandurbar in the* 
Tapti Valley, but it doubtless occurs in other 
parts of the district. 

66 (762). Tarticus theophrastus (Fabr :). A common species. 

57 (758). Do, plinius (Fabr :). Occurs throughout the dis- 

trict, but is apparently nowhere very common. 

58 (759). Castilius rosimon (Fabr :). Very common from August 

to tho end of the year both on the hills and the 
plains. 

59 (7CC). Do. decidea (Howitson). This is apparently not a 

common s|)ecies. It occurs occasionally in 
Salsette and Mathoran. 

60 (767). Polyommaius hcettcus (Linnocus). Common evory- 

wbore. 

61 (775).* Iraota timoleon (Stoll). This is found at Matheran^ 

and Marshall and de Nic6villo mention both 
Khandala and Ratnagiri as places where it oc- 
curs. 

62 (776). Do. moecenas (Fabr :). There are specimens in the^ 

Sooiety^s collection from the Tanna district, and 
it is also found occasionally in Bombay, though 
it is more common on the hills than near tho 
coast. 

63 (791). Arhopcda amantes (Hewitson). This species occurs- in 

Salsette and also across tho harbour at Ea- 
ranja, in fact in all hilly jangles. Further 
investigation should disclose other species 
of this handsome genus as occurring in this 
district. 

64 (850). CuretU thetis (Fabr :). Occurs regularly,, probably 

throughout tho district. 
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65 (890). 

66 (903). 

67 (907). 

68 (910), 

69 (931). 

70 (959), 

71 (967). 

72 (977). 

73 (986). 

74 (995). 

75 (1006). 


Zesius chrysomalius (Hiibnor). Marshall and de Nic^- 
villo record this species from “ Alibagh in 
January, and March,’* and also at ^‘Hasvira 
Kolaba district, in January.” 

Aphmjeus vidcanus (Fabr. ). Fairly numerous in 
Salsette and on grassy hills everywhere : also 
at Nandurbar in the Tapti Valley. 
lilacinus (Moore). Marshall and de Nic^ville 
record a strongly marked specimen labelled 
‘‘ Bombay,” received from the B. N. II. Society. 

.Do. lohiia (Horsfield). This has been taken at 
Pali Hill in Salseite. Dr. Smitli includes it 
in hi 8 Matheran list. 

Tajuria longinus (Fabr.). This is not a common species, 
but it is found in Bombay, Salsotta, and also on 
the hills, 

Raihindii amor (Fabr.). Occurs almost everywhere, 
but is nowhere common. 

Calapoecllma elegans (Druoe). This species has been 
taken at Bassein in the Tauna district and at 
Janjira. 

lAixura atymnus (Cramer). This is evidently rare. 

Mr. W, E. Hart recorded the capture of one 
“ about half a mile Iwyond tlio upper end of 
Vehar lake ” in the Society’s journal (Vol. IV, 
p. 69) and we took one at Andheri in Salsotte 
in September 1901. 

DeuAorix epijarbas (Moore). This is generally distri- 
buted, but nowhere common. Mr, J. A. 
Betham records it at Matheran in the Society's 
journal (Vol. VIII, p. 423), and it is also 
found occasionally in Salsctte. 

jRapata scliistacea (Moore). A specimen of this species 
is included amongst the few of Jlr. Oliver’s 
specimens from Matheran that we have been 
able to examine. 

i?o. melampus (Cramer). We have found this about 
Bombay, but it does not seem to be coinmoB. 
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76(1012), Viracliola isocrates (Fabr.). This is common enongh 
near the coast wherever there are pomegranate 
treos^ in the fruit of which the larva? feed, 

77 (1018). Do. pcrw (Hewitson). This apparently is not found 

near the coast, but occurs on the hills. It is 
common at Matheran. 

FAMILY. — Papilionid^e, 

SuB-FaBJILY — P lERIN.K. 

78 Nichitona xiphia (Fabr.). Common everywhere. 

79 Delias eucharis (Drury), Quite common all the year round. 

80 Catopsilia pyranthe (Linn.). Common ; sometimes to be seen 

in swarms. 

81 Do. crocale (Cramer). This species, and the equally vari- 

able C. caUVa (Cramer), which it is impossible 
to separate, is by no means an uncommon butter 
fly, especially during and after the rains, but at 
times for months together none are to be seen. 
At times too they migrate towards the south 
or south-west in countless numbers, 

82 Terias hecahe (Linn.). Very common everywhere, after the 

rains appearing in swarms, 

83 Do. lihyihea (Fabr.). This siTeoies occurs near the coast, 

and we have specimens from Rewa Danda, 
but it is apparently not by any means 
common, though it may often ho overlooked 
amongst the far larger number of the other 
two representatives of the genus. 

84 Do. loeta (Boisduval). At times this is very common, 

especially during the oold weather, but at 
other times none are to bo seen. 

85 Teracolas Calais (Cramer), The formerly recognised local species 

T. cyprmus (Fabr.) has now been sunk as an 
inconstant variety of the above. It is an ex- 
tremely local species, as it never wanders far 
from the food-plant of the larva (Salvadora 
which is a very eccentrically distributed 
tree. Near the tree the butterfly generally 
swarms# Wo have no record of it from the hills# 
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87 


88 

89 


Teracolus puellaria (Butler). ThU common Gujerat species 
occurs at the northern limits of the Konkau. 
We have never heard of it in the neighbour- 
hood or south of Bombay or on the hills. 

Do. duna^ (Fabr.). This is also a local species. Col. 

Swinhoe took it in Bombay during a famine 
year, and we found it lately in great numbers 
on Worli Hill, Bombay. It occurs — probably 
more or less regularly — in the Tapti Valley, 
being a common Onjerat species. 

Do. ivcharis (Fabr.), Cap. Watson considers this a 
distinct species from the next, viz,j 
Do. elrida (Boisduval). They both occur commonly in 
Bombay and every whore in the district, but no 
doubt are to be found locally all along the 
ooast. 


90 Lvias marlanne (Cramer). C'Onimon everywhere. 

91 Do, pyrene (Linn.) Common everywhere. 

92 IDbenioia (jlanctppe (Linn.) This is a local species according 

as the food-plant of the larva (a kind of caper) 
is plentiful or jmt. It occurs all over the 
hills and is not at all uncommon in Salsette, 
while it has been seen occasionally in Bombay 
Island. 

93 Nepheronia gaea (Felder). (>uite common in Bombay and 

Salsette, ospeoially after the rains, and every- 
where throughout the district. 

94 Appias lihythea (Fabr.). Very common in Bombay and 

Salsette at times, especially before the rains. 

95 Jfiiphina phrym (Fabr.). This in its various seasonal forms 

is ver}" common everywhere. 

96 Belenois meseixLina (Cramer). More or less common every- 

where. 

Sub-Family — Papilioninje. 

97 Omithoptera minos (.Cramer). Mr. E. H. Aitken records this 

from Karanja, across the Harbour, and also 
from Ratnagiri. It is i^robably carried great 
distances by the wind. 
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98 FapUio hector (Linn.). Oocnrs regularly about Bombay and 

Salsette. And also on the bills, and is very 
abundant in some years. 

99 Da. aristolochioe (Fsihr.). Certainly more ooramon than 

P. hector^ occurring throughout the district. 

100 Da. agamemnofi (Itinn.y. Quite common all over the 

district, particularly about gardens. 

101 Do, sarpedon (Linn.). Confined entirely to the hills^ 

\9here it is common from October till the end 
of the year. 

102* Do. noinius (Esper). In the Society's jounial (Vol. I). 

Mr. E. H. Aitken mentioned specimens in the 
collection from “ the gb^ts whidi lie be- 
tween the Tanna and Nasik districts.” Besides 
this our only record is a single but unquestion- 
able specimen o!)aerved by himself on Malabar 
Hill. 

103 Do. erithonius (Cramer). Common everywhere. 

104 Do. pammon (Linnams). Quite common all over the dis- 

trict. Of the several forms of females ihopoly^ 
tes type, which resembles P. arisiolochice^ is the 
commonest and the romulus type is not rare^ 
but we have no record of the form that is simi- 
lar to the male. 

105 Do. polymnesior (Cramer). Quite common on the hilla 

above 2,000 feet and occasionally found even in 
Bombay. 

106 Do. heJenus (Linnaeus). This also occurs on the hills. It 

has been recognised beyond doubt by Mr. E. 
H. Aitken on Malabar Hill. 

107 Do, dissimilie (Linnaeus). This occurs in Bombay and 

Salsette, but is never to be seen in any num- 
bers. It is also found at Matheran and on the 
gh&ta. 

Sub-Family — Hkspeuud^. 

108 Celoemrrlmue amhareesa (Moore). Found all over the 

district in suitable localities, but especially 
common on the hills. 
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109 Cela^norrliims leucocera (Kollar). In Capt. Watson’s book 

on the Indian Hesperiidce^ Col. Swinhoe is 
mentioned as having obtained this spooios in 
Bombay. Wo have not seen it within our 
limits ourselves. 

110 Sarangesa purendm (Moore). Mr, J. A. Betham reoords 

this species in his Matheran list in the 
Society’s journal (Vol. VIII). 

111 Do* dasahara (Moore), Mr. R. C. Wroughton 

took this species at Basseln, Tanna district, 
as mentioned in the list in the Society’s 
journal (VoJ. I). We have taken it lately in 
Salsetie. 

112 Coladenia lissa (Moore). Mr. Aitken records two specimens 

taken by Mr. R. 0. Wroughton at Bansda, 
between the Surat and Tanna districts,” 
in the second volume of the Society’s journal. 

113 Hesperia galba (Fabr.). This is not uncommon anywhere 

throughout the district. 

111 Suastus gremius (Fabr.). Not uncommon in Bombay and 
Salaette, We have no record of it from the 
hills. 

115 larnhrix salsala (Moore). Col. Swinhoe took this species in 
Bombay, and we have found it occasionally in 
Salsette lately. 

116* Taractrocera masvius (Fabr.). Our only record of this 
species in the district is from one specimen 
taken last year by Mr. N. Marryat at 
Nandurbar in the Tapti Valley. 

117 Do* idcevillei. This species, which was formerly 

known as Ampitiia coras (Cramer), swarms 
in the grass in Bombay and Salsette during 
the hot weather and early part of the mon- 
soon. 

318 Amelia vindhiana (Moore). To this species that formerly 
known as hoteinon nilghiriana (Moore) is 
now sunk. It has been recorded by both 
Uol. Swinhoe and Mr. Betham from Matheran^ 
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119 Maiapa <kna (Moore). This species is probably more 

common than our records would appear to 
indicate. It is included by Dr. Smith 
in his Matheran list, but we have no 
definite instance of its occurrence since. 
It may be easily recognised by its bright 
rod eyes. 

120 Gangara thyrsU (Fabr.). About Bombay and Salsette this is 

by no means uncommon in certain localities, 
but as it docs not come out till sun-down it 
may often be overlooked. 

121 Udaspes folus (Cramer). This very conspicuous species is quite 

common in all suitable localities, including 
both the hills and the neighbourhood of Bom- 
bay. 

122 Telicota bambusce (Moore). Occurs in Bombay neighbour- 

hood as well as on the hills, wherever bamboos 
grow. 

123 BaorU (Parnara) bevani (Moore). Common about Bombay 

and Salsette. 

124 jDo. do, guttatm (Bremer and Grey). This species, 

which is closely allied to the preceding, is 
named by Capt. Watson as having been taken 
by Col. Swinhoe at Bombay. 

125 l)o, {Chopra) sinensis (Moore). [ == (7. prominens, 

(Moore)]. Not uncommon in Salsette, Bom- 
bay, and across the harbour. 

126 Do. do. mathias (Fabr.). The commonest of the 

whole family all about the neighbourhood 
of Bombay, especially during the rains. 
The doubtfully distinct B. agna (Moore) 
has been recorded by Gol. Swinhoe from 
Bombay. 

127 Hasora (Parana) chromus (Cramer), Found everywhere 

throughout the district. 

128 jDc. do. chabrona (Fabr.). This species is recorded 

from Bombay by Coh Swinhoe under the 
name of akxis. 
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123* BihaHu sena (Moore). Mr. J. A. Belham records this in 
his Matlieran list in the Society’s journal 
(VoL VIII.), having taken it in the ‘^Mar-rai/’ 
130 Badawia excldTnatioius (Fabr.), Common everywhere both 
on the hills and near the coast. At times 
hundreds may be seen migrating across the 
harbour at Bombay. 
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THE POISONOUS PLANTS OP BOMBAY. 

Bt Liei}t.-Coi.onhl K. B. Kiktikab, F.L.a., 
Mbubeh, 

AbSOCIATION InTBBMATIONALB DBS Botanistbs, 

Holland, 

Civil Sobobon, Batnaoiri. 

Part XX. 

(With Plate V.) 

{Continued from page 45, Vol, XIV.) 

JATROPHA CORCAS, Linn. 

Natural Order — Euphorbiaoe/E. 

Marathi #n«5=( Jepdl ), Brand). 

A large, low-branolting, irregular, scraggy shrub. 

BRANCHES — irregular ; younger ones with close-paoked leaves 
and green bark. 

BARE— >of older branches from one to two lines thick, light^green, 
covered with a thin pellucid or translucent paper-liko epidermis which 
cracks and falls off in irregularly-shaped pieces. The bark on section 
with a penknife pours out copiously a thin translucent whitish juice 
which on exposure to air turns brown or even blood- red, and dries up 
in opaque tears or irregular masses. The bark of the oldest branches 
is light-ash-colonred, and bos here and there innumerable yellowish 
spots of the size of a millet-seed. 

WOOD— -white, very soft and spongy ; pith well marked and dense 
In young and topmost branches. The wood, says Dymock, is loaded 
with starch. 

LEAVES— scattered on the older branches ; closely packed at the 
top of youngest branches ; alternate ; the youngest leaves of a reddish 
tinge, with a tomentose under-surface, the tomentum disappearing as 
the leaf grows old and assumes a green color. Upper surface smooth. 
Shape broad-cordate, or orbicular-cordate ; 5-angled. Hence called 
“ Angular-leaved Physic-nut!' Hooker says the leaves are 8 — 5 lobedi 
but as generally observed they are distinctly 5'lobed. Lobes 4—6 
inches in diameter. 

Nerves— Kitherwise called VEINS, well marked and prominent os 
the under-snrfaoe. 
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ParnoLKS— as Jong as the blade ; round • smooth ; inserted on a kid- 
ney-shaped projection of the bark and surrounded at the insertion by a 
thin expansion of the epidermis. Stipules absent. 
INFLORESCENCE. 

Flowers monceoious, yellow, or yellowish-green ; pubescent ; in ter- 
noinal corymbose cymes bearing many small flowers ; the central flower 

the cyme or in its forks being always female. The flowers are 
scentless abholutely. The peduncle is often seen arising from exterior 
axils. Bracts, entire small, one below each sub-division of the cyme, 
and generally one pressing on the calyx. 

I.-MALE FLOWERS. 

Found at the extremities of the ramifications of the main flower 
stalk, on short articulated pedicels ; deciduous. 

CALYX — gfeouisli ; sepals five, lanceolate, imbricate. 

Pr^floration, (ionvoluted. 

COUOLLA — yellow; J inch in diameter; petals five, ovafe-ob- 
long i villous within. Hooker says that the corolla is salver-shaped ; 
Roxburgh says it is campanulate. It is the female corolla that is 
campanulate, as will be seen from my Plate V accompanying. 

PrjEFLOration, contorted. 

STAMENS — man)', says Hooker; 8 — 10, says A. de Jussieu; 
6 sa)’S Roxburgh. 

Filaments — connate, says Hooker, A. de Jussieu describes them 
thus: — “ Interiorly connate, of which 3 — 5 are interior and larger than 
the outer ones. (Euphorbiaoearura Genera, p. 37, Paris, 1824). 
Roxburgh, on the other hand, describes the arrangement of the fila- 
ments thus : — Filaments six, the central one very thick and columnar ; 
the five external ones filiform, towards the base adhering to the central 
one all erect and a little longer than the calyx.” The central mass 
of filamentous column represents the abortive Gynoecium. 

Anthers — yellow ; often tinged brown. Says Roxburgh — Ten, 
sagittate, equal ; five supported by the long ceutral filament, and one by 
each of the others.” Hooker desoribes the antliers as erect, 2-ceIlod. 
The anther-lobes dehisce longitudinally from above downward. Anthers, 
gays Baillon, are extrorse, dehiscing marginally. Pollen — large, 
spherical. Disk — always present but varies in form. It is either a 
yellow entire ring, or is made up of five yellow glandules or squamules 

The glands oi the hypogyuous disk are free or united ” (Baillon), 
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1L-«FBMALB FLOWERS. 

Seated in the divisions of the male pedioels^ with their ovm pedicels 
not articulated*^ (Roxb.), 

CALYX — as in the male flowers, but persistent. 

COROLLA — as in Ihe male flowers, but more substantial, and dis- 
tinctly companniate. 

Disk — not so well-marked as that of the male flowers, 

STYLES — 3 ; bifid or bi-lobed (A. de Jussieu); short. Connate 
below or united in a slender column ; glabrous ** (Hooker), 

STIGMAS — 3 ; bifid, pubescent, 

OVARY. — 3-carpelled, each carpel containing one ovule ; superior- 
“ glabrous^’ says Hooker. Note that the ovary and styles are said to be 
pubescent in Jatropha curoas of Wallioh (Syn.,— J. Wightianus), — 
Hooker. It may be noted here that at times only one ovule, or two, 
mature into seed. Very seldom have I seen the tliree ovules yielding 
three seeds. But that the three ovules do so yield throe seeds will 
be seen from my illustrative plate accompanying this paper. The ovule 
is pendulous from the inner angle of the central column. 

FRUIT — A tricoooous capsule ; oval, or globosely oblong ; 1 — 
inch long ; f inch broad, or even 1 inch ; green when first formed ; 
yellow when mature ; brownish or black when dry. Uouker says there 
are 2 — 4 cocci, but 1 have never seen the fourth coccus. 

Exocaup — thick and succulent ; fully of milky or pellucid white 
juice ; 2 lines thick. Black or brownish, and easily removable when 
-dry. 

Endocarp — crustaoeous or bony ” says Hooker. 

SEEDS — ^—5 hioh long ; f inch broad ; oblong; laterally at- 
tached about the middle of the cell, with a distinct white aril at the 
hilum ; convex on the outer or dorsal side ; angular on the inner or ven- 
tral side.^ Tliere is a well-marked ridge on the ventral surface 
(Dymock). 

Testa — ^smooth, black, crusiacoous. 

The lorica and tegmen*^ says O’Sbaughnessey, are separable. 
The internal legmen is bard, brittle, with resinous and brownish frao- 
ture ; the almond is white, foliaoeous, covered with a thin white mem- 
brane,’* This membrane is like tissue-paper and easily ecparable. 
The almond is inodorous, of agreeable taste, but slightly acrid after 
• O^Shaughnesfey's Bengal Dispensatory, p. 55?, Calcutta, 1841. 
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chewing. It renders the saliva emulsiro, and irritates the faucei 
(O’Shaughnessoy). 

Albumen Fleshy” says Hooker* “ Copions and oily” says 
Dymock (Pharmacograpliia InJica, Vol. III., p. 276, Bombay 1893)i 
It is best to speak of the “ Albimien ” as Endosperm^ 

Cotyledons — broad ; flat ; foliaceous ; adhering closely to the large 
mass of endosperm. The endosperm cells contain a net-work of proto- 
plasm saturated with oil. This oil does not exist in the form of 
globules or drops, though it can be extracted by pressing the endoa- 
perm-tisfeuo as in the case of the seeds of the castor-oil plant. 

Radicle— superior, short, thick. 

Embryo — straight, central. 

GENERAL REMARKS. 

Jatropha ourcas is an exotic, naturalized in India. It appears to be 
a free and rapid grower in this country, not wanting much care. It ia 
a hardy plant, which has taken quite kindly to the soil of Western 
India whether it bo in the Konkun or in the Dekkan. In both these 
divisions of Western India, I have soon it grow profusely as a hedge- 
plant, where no human liand has watered it. It evidently takes its 
nourishment from the air, and from the soil in which it grows, depend- 
ing mainly on the rain-water and dew, whenever it can get it. In 
the Konkan it gets its water-supply from the monsoon rains from 
June to October. Hooker says that the plant is ever-green. It is not 
80 in the Konkan. I have seen that in the Thana and Ratnagiri dis- 
tricts it is leafless, though in inflorescence during April and May. Nay, 
in 189b in Satara (Dekkan) I found the plant leafless in January and 
February. The plant is a native of Brazil and of the West Indies. 
From Brazil it is said to have been introduced here by the Portuguese 
(Dymock). It may be so ‘ it is probably introduced here from Northern 
Africa also, by way of Arabia. No mention appears to have been made 
of this plant by Hoiiriquo Van Rhcede in his elaborate work entitled 
Hortus Jndicus Mdabaricus published at Amsterdam in 1678 in six 
folio volumes, fully illustrated with the aid of three local Pandits — 
Rango Bhat, Vinayak Pandit, and Appa Bliat. The Marathi or quasi- 
Marathi letter-press of the preface these three Pandits then wrote is 
very characteristic of the Mar&thi spoken and written in Malabar ia 
the seventeenth century. 
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. Jatropha curcas, howerer, appears to have been mentioned in Bhftv- 
Prakasb, a Sanskrit work describing several Indian plants. ^^Its author, 
Bhftv Misra/’ says Dattaram Chobhe, “ flourished in Madras about 850 
years ago/* Surgeon- General Balfour of Madras says that BhAv Misra 
flourished so far back as 1550 A. D, It is possible then that the Portu- 
guese must have introduced the plant into India, Sir George Bird wood 
says that Jatropha onroas was first mentioned by Monarde$ ” (Veg. 
Products, Bombay Presidency, page 77 and page 308, 2nd ed. Bombay, 
1865), Momrdes is evidently a misprint for Monardus, for no such 
name as Monardes is mentioned by Professor Sachs in his History of 
Botany (1530 — 1860), published at Wiirzburg in 1876, and translated 
into English by Gamsey and Professor Balfour in 1 890 (Oxford). I 
find, however, from John Gerardo’s Hei'hall that Thomas Johnson, an 
Apothecary of London who re-edited Gerardo’s Herball in 1663 A.D,, 
mentions an American writer named Nicolas Monardus, Johnson, in 
addressing his readers in a prefatory note, speaks of Nicolas Monardus 
as being a writer on the simple medicines of the West Indies. Evi- 
dently Monardus flourished about the middle or end of the sixteenth 
century. From Johnson’s remarks in Gerardo, I find that the works 
of Monardus, originally written in Spanish, were translated into Latin 
by Carolus Clusius between 1583 and 1601. Carolus Clusius,” says 
Johnson, was a learned, diligent, and laborious HerharhtP Carolus 
Clusius, a Frenchman by birth, was otherwise named Charles de 
recluse. He was bom in Arras in 1526. Ilis family suffered from 
religious persecution in France, and he spent the greater part of his 
life in Germany and the Netherlands. In 1573 he was invited to the 
Imperial Court of Vienna by Maximilian II. Clusius accepted the 
invitation and removed to Vienna. Subsequently in 1593 he became 
Professor of Botany in Leyden and died there in 1609 (Sachs). 

O’Shaughnessey notes that Jatroplia coroas is a native of New Anda- 
lusia and Havana (in the Island of Cuba). A. de Jussieu says that it is 
also a native of North Africa. Now, it is a well-known fact that India, 
especially its Western Coast, and North Africa, through Arabia, have 
for several centuries past been in close mercantile intercourse with each 
other. It is, therefore, just possible that Jatropha ourcas was intro- 
duced into India by the mercantile Arab and Afrio visitants of the 
shores of Western India. But 1 have no authentic information on this 
point. It is a mere surmise of mine. The Afrio coast has given to the 
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Katnagiri Coast a class of ftshermeii called the Ddldit who are dis- 
tiuctly of Afrio blood and origin. Possibly their progenitors brought 
the plant with tliom. Why not? 

In English parlance the plant is known as the Physic~nvt or the 
Purging-nut. It must bo noted that it is quite different from the plant 
known as Poison-nut which is Strychnes Nux-Vomica. The seeds of 
Jatropba curoas are known as Pignons d^Inde (Dymock). The oil 
obtained from the seed is spoken of as Oleum tnfemale by Professor 
Dr. L. Lowin of Berlin (page 374, Lehrbuoh dor Toxikologie, 1897). 
The oil is similarly spoken of by Dymock thus : — “ It was formerly 
employed as a purgative by European physicians under the names 
of Oleum Ricini mujorit and Oleum infemale." Roxburgh says that 
the plant is one of the most common on the Coromandel Coast, and in 
flower and fruit all throughout the year. This fact is worth noting, 
as showing the effects of local influences on the growth of plants. 
Talbot of Canara fixes a definite time for flowering and fruiting. That of 
flowering from April to May ; that of fruiting during the rainy season. 
I must note here one important remark which Roxburgh makes regard- 
ing the wood of the plant. In observing tliat the wood of Jatropba 
ourcas is too soft and spongy to be of any use be cogently adds that 
the wood “ will not oven burn freely.” 

With regard to the oil expressed from the seeds, O’Shaughnessy and 
Roxburgh say that it is used to bum in lamps by the poorer classes of 
the natives of Bengal. I am not aware that it is used on this side of 
India for any such purpose. But in America it appears to be so used 
freely. 

In noticing this plant as an exotic in his Flora of Ceylon (Vol. 17 
p. 46, Loudon 1898), Dr.Trimon says that it is very commonly planted 
as a fence round native gardens, and that it is a violent purgative. 

Dymock says that ’Jatropba curoas is said to have been introduced 
from Brazil by the Portuguese. Sir George Birdwood gives South 
America as the hahitat of the plant. The plant seems to be well-known 
in China, as the Chinese turn out a fine black varnish by boiling the 
seed-oil with Oxide of Iron. Dr. Dymock observes that the juice of 
the plant, when dried in the sun, forms a bright reddish-brown, brittle 
substance like shell-lac, which may yet be put to some useful technical 
purpose (Pharmacogr. Ind., Vol. III., p. 275). A similar remark is 
made by Dalzelland Gibson:— “The fresh juice of the stem when 
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dried forms an elegant lac-like substance, which may yet be applied in 
the Arts” (p. 77, Supplement, Bombay Flora, Ed. Soo. Press, 18G1). 

Though the oil of the seeds of Jatropha curcas is largely used in 
lamps in the different parts of India mentioned above, it is known in 
European commerce as the ** seed-oil” (G. Binlwood). No auoh oil 
that I am aware of is exported from India. So says Sir George Bud- 
wood also. 

Ill a work entitled ** A General System of Botany” by Emm Le 
Maout and J. Decaisne, translated by Mrs. Hooker in 1873, London, 
Longmans, Green & Co., at page 698, I find the following remark which 
is well worthy of the oonsideration of Indian soap-makera. The re- 
mark runs thus The seeds of Jatropha ouroas [Physic-nut], a 
shrub growing throughout the hot countries of America, yield a plenti- 
ful supply of an oil of which soap is made.” 

Garcias de Orta, in his Colloquies on Indian Plants, mentions a plant 
named (see p. 79, 2nd Edition, Lisbon, 1872). Whether it 

is the saiue as Jatropha curoas or not I am not able to determine. 


The following are the Synocnyms of Jatropha onrcas, Linn,, as given 
in Hooker’s Index Kewensis (pages 1251-1252, Part II, 1893, Claren- 
don Press, Oxford) : — 

1. Jatropha acerifolia, Salisb. Prod, 389, 

2. J. condor, Wall. Cat. N. 7799. 

3. J. curoas, Wall. Cat. N. 7799 D=»Wightiana. 

Note that there is a plant called Jatropha peltatn, figured by Wight 
in his plate 1169 in the Iccnes Planfaruin which is the same as Jutru- 
pha Wightiana, referred to above under synonym No. 8. Note again 
that what Wight depicts os Jatropha villosa in plate 1159 of his leones 
is said by the Compiler of the Index Kewensis to be notliing but 
Jatropha Wightiana, The older writers speak of this plant as Curcas 
purgans. Beck says it is the Tuva tree of the Philippine Islands, It 
is also known as Indian nut. 

In a list of five hundred Indian plants published in Canarese at 
Mangalore by the Basel Mission Book and Tract Depository under the 
authorship of C. Bfolz, the following 8)monyms are given : — 

(D* CastiglioDla lobata, B. B. 

(2). BiointM americanua, Mill, 

(Page 11, 2nd Ed., 1891), 
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It may bo notod bore that like the leaves of the Castor-oil plant (Rioi- 
nils oomnmnis, Linn.) tiie leaves of Jatropha otircas have galachigogua 
pro|>erties. A decoction of the leaves is used in the Cape de Vcrd 
Islaiul.4 to excite secretion of milk in women (A. A. B. in Maunder’a 
Treasury of Botany, Pait I, page 363, Edition 1870). Dr. Bennett of 
Sydney (Australia) is orodited with having made the following 
observation in his work entitled The Gatherings of a Naturalist : — 

Tho milky acrid glutinous juice, wlien dropped on white linen, 
produces an indelible shun, at first of a light-blue colour, but after 
being washed olvanges to a permanent brown : it might, therefore, form 
a very excellent marking ink.” I have not boon nblo to obtain such a 
stain. AV'ill any of my readers help me in settling this point ? The 
oil of Jatropha curcas seeds is said to be of a light colour, and used as 
u sub:^titute for Linseed oil, as well as for dressing cloth (Maunder’s 
Tioasiiry of Botany). It is also said to form a basis for the red dye of 
tho cotton fabric known as Turhy red. 

Tho following remarks are made with the object of engaging the 
attention of thoso earnest students of plant-life who are interested in 
the investigation of tho question as to how the environment of a plant 
in tho Eastern and Western hemisphoros respectively afieot the exist- 
ence and growth of any particular genus or species of tliis or that 
plant. It is well-known that several members of the Eiipliorbiaoese, 
like several members of the Cactacem, are succulent plants. Strictly 
speaking, Jatropha curcas is not a succulent plant, but at all times of the 
yonr in Tropical East India, especially on tlio coast of Western India, in 
the Konkan and in tho Dekkan, it is rich in a milky juice. Such 
plants, rich in milky juice all througliout the year, may during their 
existence in the hot weather bo aptly compared to camels — as the 
“ ships of the desert.” Indeed, they provide for themselves a large 
quaniity of water and are then able to dispense with farther supplies 
for a long time without injury. “ The cells of the aqueous tissue are 
com[>aratively large, and their walls thin ; the active protoplasm within 
forhu' a delicate layer round the walls — that is to say, a sac whose 
ca\ity is filled with watery, often mucilaginous fluid.” Those remarks 
of Horner Von Marilaun’s (Oliver’s Translation, History of PlantSi 
p. 328, Vol, I., 1894, London) may well apply to Jatropha curcas. 

It may be noted here that the flowers of Jatropha curcas besides 
being odourless don't appear to be invaded by insects. Cattle wont touch 
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its leaves* Henoe as a he(lge*>plaDt it is very serviooable as already 
jQoted in my foregoing remarks, 1 may here emphasize the fact that 
Jatropha ouroas is one of the Euphorbiaoeous plants in whioh each 
plant without exception develops both true staminute and pistillate 
flowers on one and the same flower stalk. It must be further observed 
that the members of the Buphorbialos, not to speak of the genera only 
but also of the speoimens of the species and varieties locally obtained, 
differ at times very widely in individual development of parts of the 
plant under local influences of soil and climate. But what I have 
noted above is the result of my personal observation of this plant in 
its living condition in Bombay, Thana, Satara, and Riitnagiri, 

I have noted above that Dr. Dymock speaks of tlie seed of Jatropha 
curoas as Pignon delude. Just a word of warning to niy readers. 1 
find from Baillon’s Natural History of Plants, translated from Lis 
elaborate French work by Marcus Hartog, that there arc two kinds of 
Pignon d'lndet m.— the large and the small. Tlio large one is the 
^ed of Jatropha curcas, otherwise called by Baillon as the Jatropha of 
Barbadoes (Castiglionia lobata, 72. et Pav.). The small Pignon of India 
13 the seed of Croton Tiglium, the oil of which is much more deadly 
Vp. 1G2, Vol. V,, 1878, London. Baillon’s Translation into English by 
M. Hartog.) 

From Paxton’s Botanical Dictionary it appears that Jatropha curcas 
was introduced into England from South America in 1731. It is 
noted as an ever-green plant ( p. 310, Edition by S. Horeman, 1868, 
London). 

Baillon remarks that the wood of Jatropha curoas is “ soft, easily 
decaying ; palisades are however made in the Indies” (West — A" 72. A.). 
Baillon further adds that Jatropha ouroas is used for hedge rows in the 
Antilles (Marcus Hartog’s English Translation of Baillon, Vol. V., 
p. 175). 


POISONOUS PROPERTIES. 

The seeds of Jatropha curcas are poisonous. They produce, when 
taken internally, vomiting and drastic purging. The oil obtained from 
the seeds has similar effects. “ The seeds are employed by the native 
doctors of the Philippine Islands and considered excellent and mild 
purgatives in doses of from one to four seeds. The effects whioh result 
from an overdose are vomiting, purging, a burning sensation in the 
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stomaoh, with a (loterininatioii ol* blood to the lioad. * # * 

Dr. Bennott, tlio woll-knowu naturalist of Sydiiov, has hinisolf adminis- 
tered those seeds to Europeans, but lias found their effects very 
irregular, and oeoiisioning, in all cases, a burning sensation in the 
bowels followed with nausea and vomitin^J’ [A, A. B, in Maundor’s 
Treasury of Botany]. ^ 

Book sjiys that the eflPeets of seeds are at times so great that in 
addition to vomiting and purging there is insensibility, and groat weak- 
ness followed by death. Violent inflammation of the muoousmemluane 
of the stomacli and intostines luis also been noUnl (p. 832, Medieid 
Jurisprudence, 5th Edition, London, I83d). 

The following is an extract from Dr. Hilton-Fagge’s Ueport on 
Toxicology and Materia Medina (p. 347, Now Sydenham Society’s 
Year-Book, 1865, London) : — In the Medical Tmws and Gazette — 
(London, 1864, I. 703} — are recorded several cases of poisoning” by 
the seeds of Jatropha curcaSf which occurred at Birmingham, where 
three or four sacks of the nuts were sold by auction. These nuts were 
left on the floor, and some boys, getting access to tluun, put some into 
their pockets, and finding their taste pleasant not only ate some of 
them themselves, but gave otluu’s to their friends. In conseijuenro 
thirty-three persons were taken so ill as to bo obliged to lie carrio<l 
to the General Hospital. Some of them had only oaten three or 
four of the nuts, but others ate as many as fifty. Symptoms came on 
in some cases in ten minutes ; in others not until two to two hours 
and a half had elapsed. The chief ofhicts were pain and burning in 
the throat, pain and distension of the abdomen, giddiness, vomiting 
and drowsiness; and after an interval, purging — the evacuations 
being copious, mucous, and not unlike the rict^-watery stools of cholera. 
In some cases the depression was very great ; in many there was 
dysuria ; fever was always present as an idle r-o fleet. Dilatation of the 
pupils w^as believed to exist in those who took a large quantity of the 
poison. It is doubtful whether the drowsiness — from which the patients 
were easily roused — was a narcotic effect of the nuts or whetlicr it was 
caused by the great prostration.” [N.B » — 1 am inclined to think the 
latter caused drowsiness — K. R. A'.] Strangely enough, all the (jases 
recovered ! The treatment (jonsisted of the administration of emetics 
and purgatives. Will not the Homampuths say “ SimlUa .dnillilms 
curantur / ** 
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Dr. Norman Chovors* quotes a ease reported by Morrett of Salem 
(Muilras Presidency), and fully detailed in the Madras Quarterly 
Journal of Medical Soienoe, p. 37, July 1861. The case was that of 
a healthy young* English gentleman, who ate lifteon or twenty nuts 
of Jatropha mrcas^ The taste did not arouse suspicion. In an hour 
and-a-half burning sensations in the throat and stomach were felt, 
attended with great restlessness. There was profuse purging, with 
great pain and vomiting, hy which portions of the nut were rejected. 
In another hour and*a-half there were severe cramps of the lower 
limbs. The purging now oeased. The cnunps were so violent that 
frequently tlie patient sprang in agony out of bed, and stamped 
his feet with all his force upon the ground as if to flatten them, the 
m-amps distorting them. The cramps uflectod, with less severity, the 
inuschjs of the arjiis, abdomen and back. Occasionally there were 
convulsive twitches of the buck, almost like those in tetanus. He 
gradually became perfectly deaf. There was also impairment of 
sight. The pulse was very small, thready and weak, Skin cold, 
dtiinj), and clammy. Features suuken aud contracted. Treatment — 
Hot brandy and water, warm bath, anodyne frictions, and hot 
bottles. In about seven hours reaction set in and he slowly 
improved. Throughout the following day he remained totally deaf, 
aud had slight cramps. Next day he was awakened by the 
church bell, and was quite convalescent. Althougli during his illness 
he had appeared quito conscious, he had no recollection whatever 
of what happened later than the j)rofuBe purging. Several other 
young gentlemen were in liko manner affected in a less alarm- 
ing degree, liaving taken fewer of the nuts, but in none of 
them was there deafness or loss of memory.” In giving this 
long extract from Chovers my only apology is that his work 
is out of print now. My quotation, therefore, is likely to be 
ol use to those who do not happen ito have his work in their 
library. 

So far as I know, the seeds of Jatropha curcas have never been 
used for criminal poisoning. Brigade-Surgeon Lyon, C.LE., in bis 
Medical Jurisprudence (p, 205, Ed., 1889, Calcutta) says that several 
cases of accidental poisoning are recorded. My foregoing observations 
will amply bear him out in his assertion. 


* XodlCiil Juri*vrndence for India, p, 276, Calcutta, 1870, Thacker, Spink Si Co. 
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To aJtl further evidence with re^^Jird to the poisonous nature of 
Jairopha curcas I (piote {Sir Robert ('hristisou of Edinburgh. He 
observes that the seeds of the physio-nut of the West Indies, 
“ when applied in the form of powder to a wound, produce violent 
spreading inflammation of the subcutaneous cellular tissue ; and when 
introduced into tlie stornaoh tlicy inflame that organ and the intestines. 
Four seeds will aut on man as a [>ovverful cathartic. 1 liave known 
violent vomiting and purging occasioned by a few grains of the 
cake left after the expression of the fixed oil from the bruised seeds ; 
and in some experiments, I performed a few yetirs ago, I found that 
from twelve to fifU>en drops of the oil produced exactly tlie sju no effects 
as an ounce of castor oil, thougii not with such certainty as tlial of 
castor oil, I presume. [A^ R. KJ* ]. 

I offer to my readers the following (jiiotation from A. S. Taylor’s 
Medical Jurisprudence {2iid Ed., Vol. T., p. J28) : — 

August 1858, 130 children in Dublin suflerod severely from 
eating some of Iheso nuts, namely, of JtUroplia curvas {^^eilicA^l Times 
nml Gazeite, August 1858). They all recovered/' ^ * 

M. Chevalier refers to a case in which tliirty-three persons wore 
poisoned by eating these seeds. The symptoms which they suffered 
from were nausea, vomiting, and general depression. Twenty were 
so ill that they were placed in the beds of an hospital ; the remaining 
thirteen soon recovered.” 

In 1871, when a student in Grant Medical College, Bombay, 1 ate 
two seed-almouds of Jairopha curcas wliieh was then growing near 
the Volmr water-pipe in the (College garden in front of the Clock- 
tower, I suffered from the effects of the almonds for fully six hours, 
though the nuts were pleasant to eat. My friend and fellow-student 
Khan Bahadur Dr. K. B. Cooper, now Civil Surgeon of Shikarpur, 
also ate some with me. Perhaps ho will romomher the incident. 
I remember it very well, as the emesis it produced was very 
trying. My medical attendant. Dr. Sakliaram Arjun, of sacred aud 
loving memory, then living in the same house with me, gave me a 
word of warning not to play pranks witli my life in the course of my 
botanical studios by tasting unknown plants, merely for the sake of 
experiment. Such foolhardiness, I know, has often destroyed valuable 
lives. There is a saying in Marathi ^1^ II 

* ChrietUon’s Trcatiee on Poiionu, p. 591, ^th Edition, Edinburgh, lh45. 
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which means that if jepal is recklessly used, death is the resnlt 
(Mr. G. S, Bhido, Jailor, Ratnagiri Prison). 

As regards the seat of the poisonous element, O’Shaughnessy 
says that it is the embryo which is the source of the acridity of the 
seed and its poisonous nature. I doubt this very much. I feel 
almost sure, that the acridity and the poisonous principles lie in the 
once so-called albumen, and now called the endosperm. Ido not at 
all believe, as suggested by O’Shaughnessy.that the removal of the little, 
insignificant embryo rids the nut of its poisonous property and makes 
it bland and alimentary.” Although this statement is made by 
O’Shaughnessy on the high authority of M.M. Ee^ and Humboldt, 
I must set my face humbly against it. 

I find myself all at soa ” with regard to tho chemical nature of 
the poisonous element of Jatroplia c, ureas. 

The active jjrinciple of the oil of Jatropha curcas^ says RAi Bahadur 
K an ny Lall Doy, F.C.S. of Calcutta, has boon named Jatrophic acki. 
A recent research (A. Siegel, 1894) attributes the Pictivity of the seeds 
to a poisonous toj!albumen analogous to Ricm and named Curcin 
(p. 169, Indian Drugs, 2 nJ Edition, 1896, Calcutta). Riciriy says 
J. Charles E. Sobn, F.C.S., a member of the Society of Public 
Analysts of London, is a poisonous principle of castor seed of the 
kind (p. 191, Index to a Dictionary of the Active Principles 
of Plants, 1894, London). Dymock observes that Dr, H. Stillmark 
has discovered in the seeds of Micinus communis an albuminoid body 
which has been named Ricin. This, however, says Dymock, does not 
appear to be the purgative principle (p. 277, Pb. Ind., Vol. HI.). 
It may be noted that Ricin a})pear 8 to have a peculiar eftect on blood, 
causing a rapid conglomeration of tho rod corpuscles, together with 
the formation of a substance like fibrin. 

The oil of Jairopha curcas is said to contain an active principle simi- 
lar to that of the castor seeds. It is known as Ricinoleic acid. Its 
formula is C 1 HH 34 O 3 . It occurs as a glyceride in castor oil together 
with tripalmatin and tristearin. It also occurs in Jatropha curcas. It 
is a thick oily liquid which solidifies below 0^ C., and mixes in every 
proportion with alcohol and ether. Its alcoholic solution has an acid 
reaction, an unpleasant pereistont acrid taste, and does not oxidize in 
the air (Rosooe and Sohorleinmor^s Treatise on Chemistry, Vol. Ill ; 
Organic Chemistry, Part II, p. 484, Edition, 1890, Macmillan). 
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I mast not omit to mention here what Professor Sohmiedeberg of 
the University of Strassburg says regarding the active principle of Cas- 
tor oiU He says : — “ It is soluble in the intestinal fluids only ; here 
alone it meets with the conditions neoessary to its efficiency after it 
gets into the howols. Like Croton oil, Gamboge and Jalap resin, 
Castor oil is insoluble in watery fluids, and consequently passes the 
stomach unchanged. In the intestines it is dissolved by the alkalies of 
the bile and panoroatio juice/’* These remarks may well apply to the 
seed-oil of Jatropha curcas* 

DESCRIPTION OF PLATE V. 

Fig. No. 1. ./a/rop/m 6wr(?a^, ^ natural size sprig witli diminutive 
inflorescence and tender red leaf. 

2. Natural size inflorescence, with the companulate 
female flower. 

„ 3. Fruit natural size. 

„ 4, Transverse section of natural sized fruit with tricoccjous 

arrangement, showing a seed in each coccus. 

„ 5. Seed. Natural size, showing the white aril at the top. 

* EloinontH of Pbanuacology, tirtnebteU by Dixon of tho University of Sydney, 
pp. lOS^ud 109, Edinburgh, ii<67. 
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THE BIRDS OF THE MADHUBANI SUB-DIVISION OP THE DAR- 
BUAN6A DISTRICT, TIBHUT, WITH NOTES ON SPECIES 
NOTICED ELSEWHERE IN THE DISTRICT, 

By C, M. Ingi,I£i, 

Part VI, 

{Continued from page 771 of Vol. A/K.) 

Order — GAVI^, 

Family Larida, 

(254) Larus ichthyaetus.— T he Great Black-headod Gull. 
Blanford^ No. 1489 ; //wme, No. 970. 

A rare gull in the district. Though I heard from one of my men about 
a large gull aovoral times it was not till the 18th of last Dooembor that I 
-obtained one. A mir-shikar in my employ brought me a live one which had 
got snared in a noose at the Maiscr Chaur. I kept it for several Jays in my 
water aviary, but it died. All gulls are known here as ** Kheir,'* 

(255) L. R1DIBUNDU8. — The Laughing Gull, 

Blan/ord, No. 1490 ; Flume , No. 981, 

This spocios is also rather rare. I have only succeeded in getting three 
specimens, one being in breeding plumage which was got on the lUh March. 
They were obtained from November to March, I have never seen more than 
one of this species on the same marsh. 

(250) L. BRUNNEICEPHALUB. — The Brown-hoaded Gull. 

Blanford, No. 1491 ; Hume, No. 980. 

This is the common gull on the marshes in the vicinity of Baghownie and 
a few arc also met with on the Kcray River. 1 never came across any gulls 
in the sub-division though they are certain to occur on the Minti and Sumda 
chaurs. On the Maiser Chaur those gulls arc, I believe, to be found in fair 
numbers throughout the cold weather. It was some time before I procured 
specimens, as on the marsh which I shot over they were rather wary. These 
gulls settle a lot on the water and nearly always where cormorants 
javanicus) are feeding, and for many days my man used to hit the latter birds 
instead of the gulls. They seemed to have a charmed life and it was not till 
the 3l8t January 1902 that the spell was broken. All iny specimens were got 
from November to the middle of March and none had assumed the breeding 
plumage. The stomachs of all the gulls I have examined have contained 
nothing hut Bsh. 

(257) L. ( AcniNNANS, — The Yellow-legged Herring-Gull. 

Blanford, No. 1495 ; Uumc, No. 978 Im, 

Rare. A single immature specimen was procured on the Kokoron Chaur on 
the 4th March 1002 and brought to me by a mir^shikar. He had caught it 
with birdlime. 
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Sub-fiitnily Sternhicp. 

(‘258) Hyduochfudon uyiiuiDA.— The Whiskered Tern. 

Blaufonl, No, 1496 ; Hume, No. 984, 

Very common. They occasioually breed here during July und August itt 
tanks. I sent ti note on iheir breeding here, to this Journal some time ago. 
Native name for all terns Tehari, 

(*259) Hydkopkoonk oaspia. — The Cas|>ian Tern. 

JUan/ord, No. 1498 ; Jlame^ No. 982. 

A rather scnrcc-cold weather vibitant. I have only four specimens, 1 got 
one in November, two in February and one on the 16th of March. They 
are rather wary birds. The one shot in November was a perfect specimen, 
but with no white on the lower lores. This bird, which was only wounded 
when hit, uttered the harsh cry as recorded by Hume. 

(260) Steuna ANGLiCA.~The Gull-billed Tern. 

Blanford, No. 1499 ; Hume, No. 983. 

This species is also rather scarce and is seldom scon after February. 1 saw 
one in breeding plumage ou the 28th March Hying over the indigo fields at 
Baghownio. 

(261) S. SERNA.^ — The Indian River-Tern. 

Blanford, No. 1503 ; Hume, No. 985. 

Very common. It breeds on the sand bunks of the Kamla in March and 
April. 

(262) S, MELANOdASTER.— The Black-bellied Tern. 

Blanford, No. 1504 ; Hume, No. 987. 

Not quite us common as the former species. They breed at the same time 
and place as aeena^ 

(263) S. FUUOINOSA.— The Sooty Tern. 

Blanford, No. 1514 ; Hume, No. 002 bis, 

I have nothing further to add to my note on this species already sent to 
our Journal. 

Sul)- family Rhynckopina, 

(264) Riiynchops ai^icoleis.— The Indian Scissors-bill. 

Blanford, No. 1517 j Hume, No. 995. 

Rather scarce. A few are however generally seen on the banks of the 
Kamla near Jainagar during July and August. 

Order STEG ANOPODES. 

Family Peleeanidce, 

(265) Prlecanus roseus. — The Eastern White Pelican. 

Blanford, No. 1620 ; Hume^ No. 1003, 

A fine female caught by a mir^shikar with birdlime in the Benou Chaur on 
the 1 7th July 1901, It was alone preening its feathers near the edge of 
the water. This is the only one that either 1 or my men have ever seen in 
the district. Native name Ganygoya, 
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(266) Pelecanus onocrotalus.— The Roseate Pelican. 

Blandford, No, 1621 ; Hume, No. 1001. 

1 have just received on the 17th March a female of this species or 
rather what I should say was intermediate betwean onoerotalue and roseui. 
It is a fine bird very deeply suffused with pink. It has got the 24 rec- 
trioes of onocrotalm but the bill is too small for that species, being 
only 14''’8. The frontal region is also much swollen. The measure- 
ments taken in the fiesh are as follows: — length, 63"’5; wing, 2T* \ tail, 
V'b ; tarsus, 5'' ; hill at gape^ 14''*8 and expanse 108'^ 25. A female of roeeus 
was also brought in from the same place, viz,, the Maiser Chaur. Native 
name Jalasind, 

(267) Pelecanus rniLiPPENSis.— The Spotted-billed Pelican, 

Blanford, No. 1523 ; Hume, No. 1004, 

Rather common. This species is met with from the end of June to the 
beginning of October. They frequent tanka, rivers and marshes. 

Native name Koorair, 

Family Phalacrocoracidoe. 

(2G8) Phalacrocorax carbo — The Large Cormorant. 

Blanford, No, 1526 ; Hume, No. 1006. 

Not very common, only found during the cold weather. I have never 
seen many together, but Mr. Scroope wrote mo that he had seen consider- 
able numbers at Awari on the 2l8t February. Native names Gandil and 
Kurruh, 

(269) P. FUSCICOLLIS.— The Indian Shag. 

Blanford, No. 1527 ; Hume, No, 1006. 

This species is, I believe, to be obtained on the Maiser Chaur. The 
mir-^shikars know it well and say they have seen it there. Native name 
iianowli, 

(270) P. JAVANicus.— The Little Cormorant. 

Blanford, No. 1628} Hume, No. 1007. 

Uncommon in the north of the district but common elsewhere. I have 
never found it breeding, though I have seen it all the year round near 
Baghownie. Near that Factory and about the end of July a large number 
frequented a piece of water near which there were some mango trees. 
1 hoped they would breed, but they left the neighbourhood without doing 
so. I am certain they must breed somewhere near here. Native name 
Ghogur. 

Sub-family Flotince, 

(271) Plotus meeanogaster,-- The Indian Darter. 

Blanford, No. 1529 ; Hume^ No. 1008. 

Mr. Scroope met this species near Jbanjiarpur and Mamgachi, at the 
latter place on the 9th January. I have never come across it, but received 
specimens snared by a mir*‘shikar somewhere in the district. Native name 
Banwa, 
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Order— HERODIONES. 

{^ub-ord«r I’lataeK/T-:. 

Family Jhididfr^ 

(272) Inis melanocephala. — T ho White Ibis. 

BJanford, No. 1541 ; Jfume, No. 941. 

Scarco in tho sub-division except, near IVIinti, ivhero a flock of about fifty 
iRras seen in February. Tlie 27th May is tho latest date on wliich I have got 
this species ; a fine male in breeding plumage being secured on that date. Tho 
tc.stos wore greatly enlarged. Theekinof the wing in tho young bird is fleshy. 
I have not found this apoeics breeding here. Native name TIawn dahil, 

(273) Tnocotis PAiULLOSr?. Tho Black Ibis. 

BloAiford, No. 1542 ; Unme, No. 942, 

Very common. I have taken eggs from March to August. A pair com- 
menced building on tho 23rd Soptombor, but deserted tho nost. Most of the 
nssts were on Simul (Boinhac sp.), generally single, though I have found two 
neats close to each other. One nest with tw’o fresh eggs was found on a pipal 
(F. reJ/rpom). It was an old nest of O.calcus, but tho Ibises had lined it with 
mango loaves and grass. This is called tho Planter’s Friend ” by many 
Europeans on account of the number of crickets they kill in tlio indigo fields ; 
some people also call it the curlew. Native name Kardvlal. 

(274) Plkgadis falctnellup — Tho Glossy Ibis, 

Blanfordy No. 1544 ; Ifume, No. 943. 

I never came across this spocios in tlio sub-division, but it is fairly common 
at some distance from Baghownie, on tbeChilwara Cbaur from l\Iarc*h to May. 
I have not found it breeding hero. The head is the last to change into breed- 
ing plumage, I have a bird with the back and wings in breeding plumage, 
and also getting some rhe.stnut feathers in the lower plumage, but the head is 
in winter plumage. Native name Kdmira, 

Family Plata/eidcr. 

(275) Platalea leucorodta, — T he Spoonbill. 

Blmford, No. 1545 ; Hume, No, 939. 

1 have seen few spoonbills near Jainagur and Narhar, but Scroope saw a 
big flock containing 42 birds at Kolwabi, a village a few miles from Narhar. 
One of my men says ho saw about a couple of hundred on the Minti Clmnr 
in February. I have got specimens from November to the middle of ApiiJ. 
Native name Koorpia dahiK 

Sub-order Ctcont;!':. 

Family Cicon'ddot, 

(276) OlCONiA AERA. — The White Stork. 

Blanfvrd, No. 1546 ; Hume, No. 919. 

Very common during the cold weather. They arrive about the end of 
October and remain to the end of March, Naml>er» are snared by the mfr- 
ihikar with birdlime. Sometimes they are very tame and 1 have shot them 
dead with No. 6 shot. Native names Ghyhur and Burra Rehro., 

10 
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(277) C. NIGRA. — The Black Stork. 

Blanford, No. 1547 ; Hume^ No. 918. 

A scarce winter visitant. They also remain till March, My men generally 
come across one or two every cold weather and have several times fired at 
them but never succeeded in getting one yet. Once I had a shot at one as it 
flew over my bungalow at Narhar but it was rather far off for the cartridges 
I had. I think this is the species the mir-shihars call Mullai'k but cannot be 
certain till they bring me one in. 

(278) Dissura episcopus. — The White-necked Stork. 

Blanford, No. 1548 ; Hume, No. 020. 

Very common, Simul trees are the favourite sites for their nests ; one nest 
was taken on a pipal. Usually only a single nest is found on the one tree 
but I have found two touching each other. The earliest nest with eggs was 
taken on the Iflth July, and the latest on the 28th October. They do lay earlier, 
as a female shot by Mr. G. Dalgliosh on the flrd June had in the oviduct an 
egg ready for ejection. This bird had a nest on. the tree on which she was 
shot ; on going there a month later I found the cock-bird had paired again. 
I took some young in down from a nest on the 15th August. Feathers com- 
menced to appear on the head, back and wings on the 20th, and by the 13th 
September the whole body was covered with them. These birds had perfect 
liberty and flow away on the 8th October. Most of the day they rested on 
their tarsus and when about to be fed used to emit a peculiar guiteial sound 
which seemed to come from far down in the throat. A young bird whilst 
feeding in a field at Narhar began to stagger and fell. There was some eeet 
water in the field and it must have imbibed some of this which evidently had 
an intoxicating effect on it. Native names Lag lag and Rehca. 

(279) Xenoruynciiub asiaticus.— T he Black-necked Stork. 

Blanford, No. 1549 ; Hume, No, 917. 

I have found this species decidedly rare hero, but Mr. G. Dalgliesb writes 
in the Zoologist a not uncommon resident.” I got one, a young female at 
Narhar in December 1898, and Mr. Scroope sent me the following note on 
the 19th January 1900; — “What interested me beyond anything was the 
diccovery of the black-necked stork at the latter place (Kachara). I got quite 
close to a pair which were wading .... I saw several huge storks at 
Minti also which I feel sure were this species.” Some mir-shikars saw some 
at the Benoa Chaur about the end of July but failed to snare any. 1 have a 
couple of fine adult birds got in August. Native name Loha sarang, 

(280) Leptoptilus dubuis. — The Adjutant. 

Blanford, No. 1550 ; No. 915. 

Bather scarce. They arrive in June and I have seen them up to December, 
one being brought me on the 2lHt of that month. It is very seldom, how- 
ever, that they are seen so late as that, I do not think they breed here and 
the late birds probably go to the Gorakhpur District. The mir^shikars snaro 
them in nooses fastened on small but strong bamboo pegs which are stuck in 
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the ground. The nooses; which are all close together, arc pnt down on three 
sides near where the bird is feeding and the men gradually make it edge up 
to them. If it stops into them well and good, if not they take thorn up and 
put thorn down further on. It is gouerally a very lengthy proceeding but that 
is immaterial to tho native. Mahomodans oat its flosh, A fine male measured 
6(>J inches in length, had a pouch of 14^' and a wing expanse of 
Native name Garur. 

(281) L. JAVAN reus.— Tho Smaller Adjutant. 

Blanford, No. 1551 ; Hume, No. yiC,. 

On the 24th November I saw a pair feeding in some shallow water at 
Narhar. I got another ono in tho Darbhanga District on tho 8th Juno 11)02, 
I have also heard this species make tho same guttural noise as D. episcopua. 
Native name Cliandiari. 

(382) PsEunoTANTALua LEUcocEPHALua. — ^Tho Painted Stork. 

Blanford^ No. 1552; Hume, No. 938. 

I only obtained a single specimen in the sub-division but got numbers, both 
young and adults, brought mo at Baghownie by mir-nhikars from May to 
September. Native name KanJearri^ 

(283) ANASToMua oscitans.— Tho Open-bill. 

Blanford, No. 1553; Hume, No. 040. 

I once missed one in a tank near Jainagar in December 1890. I saw none 
in 1897, 1898 and 1899. Ono of my men came across a dock of about 125 at 
Minti in February 1900, 1 have got them from October to Juno but have 
novor seen any during tho other months, 1 do not think they brood with ns. 
A few aro in tho white plumage by April but tho majority seem to assume 
it iu the following month. Native name Dakar. 

Sub-order Annr, k. 

Family Ardefdtrf, 

(284) Aruea MANiLLENsis. The Fiistorn Purple Heron, 

Blanford, No. 1654 ; Hump, No. 924. 

I have not found this species common hero and have only got one adult. 
Some, most of them young birds, are to bo seen on most of tho chaurg. Native 
name Khyra. 

(285) A. ciNEREA. — The Common Heron. 

Blanford, No. 1555 ; Hume, No. 923. 

This is a common species. 1 have noticed them up to May but doubt 
whether they breed with us, I have a falcon which Hies at this species and 
brings them down in nice stylo. On the ground bo fastens on to the nock 
just below tho head and the heron appears to bo (]uito helpless. Native name 
Kahud, 

(28()) Herodias alba.— T he T^argo Egret. 

Blanford^ No. 1559 ; Hume, Nos. 924 his Si 925. 

This is the only egret I have personally seen iu this district. I have always 
found them most wary. A very fine speoimon in breeding plumage was 
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brought me from Fureokeer iu the Monghyr District on the 11th Marche 
It measured, leuffth to end of train 47"; wing 17''; tail 7"*5: tarm% 8"*6 ; 
hill at gape, 6" 5; expanse 67". Bill yellow with tip dusky; legs and feet 
black, tibia greoniiih. 1 hree specimona all in full breeding dress had the 
bills yoJlow, though Blanford gives it as black in that plumage Another 
one also in breeding plumage brought me measured, length 30"‘5 ; wing 
14" *25 ; tail ; tarsus 7" ; hill at gape 5"*5 ; expanse 64"*2. The larger 
ones the mir-skikars call Mallang hogla and the smaller ones Terra hogla. 
They find no difficulty in distinguishing the two varieties, but I have 
seen too few to form an opinion as to whether they are two species or 
one. 

(‘287) 11. INTEUMEJUA.— The Smaller Egret. 

Blanford, No. 15G0 ; Tlume, No. 926, 

A dozen or so of this species have been brought in to me by m/r-shikara but 
none in breeding plumage. Native name Fatolha hogla, 

(288) Heuodias oarzetta.— T he Little Egrot. 

Blanford, No, 1561; lJumr, No, 927. 

Mr. O. Dalgliesh saw a bird of this species in full breeding plumage at Dulsing 
Serai in August 1900. Three or four have been brought to me by jnir-shikars. 
A couple brought from Furcckeer were in breeding plumage. One a fine male 
measured — length 26"; wmg 11"; tail 4"; iarnus 4"'2 ; hill at gape 4"4 ; 
expanse 41". Bill black with base of lower mandible flesh colour tinged with 
green ; facial skin greenish-yellow ;iris yellow ; tarsua black ; /ofs dirty-yellow. 
The dorsal feathers of this species are most valuable. According to the rniV- 
shikars they sell from Ks. 8 to Rs, 15 per tola and those of alha and intermedia 
from Rs. 8 to Rs, 10. Native name Karchia hogla. 

(289) Budulcus cokomandus,— T he Cattle Egret. 

Blanford, No. 1562 ; Uuine, No. 929. 

Very common. I have found them breeding here in August, In one colony 
which was breeding there were quite as many birds in winter plumage as in 
the other dress. They assume the breeding plumage in April. Native name 
Surkhia hogla, 

(290) Lepterodius asha. — T he Indian Reef-Heron. 

Blanford, No. 1563 ; Hume, No. 928. 

A male of this species in the dark plumage, but without the crest, was 
brought me to-day, the 25th March, from the Benoa Chaur. It was, according 
to the mir-shikar who brought it, the only one of its kind and was feeding 
with other egrets. The colours of the soft parts wore :‘-hill reddish-yellow, 
base of maxilla brown and of lower mandible yellowish-green and flesh 
colour ; orbital skin dull-green and yellow round the orbits ; iris golden-yellow ; 
tibia hxoyf'a a\eo just heloio the knee on one leg and the greater portion qf the 
tarsus of the other leg of the same colour ; remainder of tarsus of both legs 
yellowish-green ; toes reddish-yellow above and dirty-yellow beneath. Native 
name Kala karchia. 
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(291) Ardeola guayi. — Tho Pond Heron. 

Blanford^ No. 1505 ; Ilume, No. 030. 

Exceedingly common. This is the well known '' Paddy bird.” They breed 
here from April to September. They commence to assume their breeding 
plumage in March. Native name Jiogla, 

(292) Butouides javanica. — T he Little Green Heron. 

Blanfordf No. 1507 ; TIumfi, No. 931. 

Fairly common. They breed hero in May, June and July. I have never 
found them ]»reeding in colonies as stated by Mr. G. Dalgliesh in the 
Zoologist. They are not ho nocturnal as supposed to be, for 1 have very often 
found thorn on the edge of a bare tank in broad daylight. Native name Kdi 
hogla. 

(293) Nycticouax grisrus.— T he Night Heron. 

Blauforti^ No. 1568 ; Ilume.^ No. 937. 

Rather uncommon. I have found them at ditferent times throughout the 
year. In Juno a fow were nesting in a mango grove not far from Bjighownie, 
but they deserted the place. Native name Wdh. 

(294) Akdetta sinensis. — The Yellow Bittern. 

Blanford, No. 1571; Hume, No. 934. 

Very rare. I have only secured a single specimen which was shot in a 
paddy field near Jainagar in September. Mr, G. Dalgliesh got ouo in Dalsing 
Serai in December. 

(295) A. OINNAMOMEA. — Tlie Chestnut Bittern. 

Blanford, No. 1572 ; Uumc^ No. 933. 

Fairly common. I have taken a fow nests in August and September. 
Native name Lai hogla. 

(290) Dupetou flavicolijs.— Tho Black Bittern. 

Blanfordf No. 1573 ; Ilume^ No. 932. 

Very rare. I have never soon this species in the sub-division and only 
secured a pair on the 24th May at Baghownio. They were on the edge of a 
tank in the Factory. In their stomachs were the remains of shell and other 
fish and water insects. Mr, G. Dalgliesh got a pair at Bunhar Factory in 
February. 

(207) Botaures STELLAiiis.— The Bittern. 

Blanford, No, 1574; Hume, No. 936. 

I have also found this species scarce. One or two have been shot hero and 
about half a dozen brought in by wir-shUcars, They are cold*wcather visits 
ants. The latest date on which one was got was the 29th March. Mr. G. 
Dalgliesh also shot a pair of this species. Native name Moon. 


(To he continued.) 
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THE FERNS OF NORTH-WESTERN INDIA. 

iQcloiUng AraHANisTAN, the Trans-Indus protected States, and Kashmir: 
arranged and named on the basis of Hooker and Baker's SynoptU and 

other works, with New Species added. 

By C. W. Hope. 

{Coniinued from page 749, Vol, XIV.) 

Part III.— THE GENERAL LIBT ^{continued). 

Genus 26.— POLYPODIUM, L, 

Suhgenus PHEaoPi’ERis, 

1. P. erubesoens, Wall. ; Syn. Fil. 306 ; C. R. 543. Pfwgopteria 
crubescens, Wall, (under Pohjpodimn), Bedd. H. B. 289. 

Kashmir : Basaoli, 6500', Clarko 1876 ; MacLeocl 1891 ; “ mouth of gorge near 80th 
mUostono, in very wot soil, 6-8000'.” 

Punjab ; Hazara -Siran Range, coll. Tnayat, Sahar. Herb, collr. 1899 j 

CJhamba State, MoDonell, J. Marten 1898, A 6-8000', Coventry 1894; Simla 
Edgeworth, Bates : near Simla 6-6000', and Mashobra 7-8000', Blnnford ; “ at 
the bottom of some of the decjp valleys below Simla, where it is pretty common. 
My highest elevation is about 6600' '' ; Sirmur, T. Thomson. 

N.-W. P. : D. D, Jaunsar 4600', C. G. Rogers ; Mussoorec 4-6000', by water, 

not uncommon ; T, Garh . — Phodi 4-6000', and below Laluri 3-4000', Duthie ; 
B. Garh, — Mrs. Fisher ; ATumriww— R. B. I8i7, VVallich type specimen ; Ramganga 
R. and Karim 6200', S. and W. 1848 ; Naini Till 66-6000', Hope 1861; Davidson, 
Trotter; ridge above Bagoswar GOOO', MacLeod 1893. 

DiBTKfJi , — Ada : N. Tnd. (Him.), Nepal, Wallirh Sikkim ; Assam — Khasia 8-7000', 
“ somewhat rare.” Malay Pen ins, and Isles. China— Yunnan, Lelavay 1886, 

Lowest pair of pinuoi deflexed, Stifn^s and rhaohises not always pink : 
sometimes pale-yellow or sfcraw-ooloiired. (JrowB in wet groiuid lelow springs, 
or by the sides of streams — tlio fronds bending over the water, and attains a large 
size, 10 ft. long, including tbc long sti])es— if my memory serves me rightly as 
to Naini Tal sjxjciuiens. A Cbamba si»ecimcn has piiinm 18i in. 1. by 1 J br. 
It grows 8 ft. high in Mussooree. 

2. P, aurlculatum, W’all. ; Syn. Fil 30G ; 0. R. 543. Phegopteria 
ametdaUt, Wall, (under Poiypodium), Bedd. H. B. 290. 

Punjab: Chamha -McDoncll ; Simla Edgeworth ; near Koti 6000', 

41ainble 1878 ; Sdmal Vy. (below Simla) 4500', Blanford : ** very rare in the nolgh- 
boarhood of Simla, I have met with it but once ” ; Simla— several stations, 67-6000', 
Bliss 1890-91 and 92. 

N.-W. P. ; B, B. Mussooree, King, in Herb. Hort. Sahar. ; B, Garh. 4-6000'i 

Duthie 1886 ; ATvwKittn— Naini Tal, Hope 1861 ; Goriganga Vy. 6600', MacLeod 
1893, pinnss very narrow : “ grows almost in beds of streams, in dense shade.” 

DisTBlB.— : N. Ind, (Him.), Ncpdl, Wallich 1821 ; Sikkim and Bhotdn, 
6-8000': “ plentiful about Darjeeling” ; Assam — Khasia 6000', Hook. fil. et T, Thom- 
son. Java : fide Clarke. China— Yunnan, Mengtze 6000', Umfy. 
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A speoimen collecliod by Mr. Bliss at Simla is IG in. br. with piinia3 1 J in. 
wide, 1| in. nearest rbaohis , vciulets 12 — 14 of aside, np to 17 in lowest 
aej^ments, forked in lowest, and occasionally so in next above. In tins species 
the sori are considerably nearer the costa than the edi^e. 

3. P. Phegopteris, L. ; Syn. FU. 308 ; C. R. 544. Plwjqrteris vuD 

garis^ Mett,, Bedd. H. B, 200. 

Tkans-Ind. States : i>«r. 9500', Surj^.-Lt. S. a. Uarri»B, 1895. 

Kashmir Tajwas NAln, 11-12,000', havin^'o 1872-75 ; Dr. A it, chison 86-10,000' ; 
Sarpat 10,000', JklacLeod ; Gulmar{=; 8-9000', Dutliio. 

Punjab : PAngl 8000', MoDoncll 1882 ; Upper Pliejuil) Vy. 8000' (ia 

Kashmir ? ), Baden Powell 1879 ; “Ohamba'' J. Marten ; Pa'uf/i Vy. 8500', 
Harsukh (Sabar. Herb, eollrO 1899 ; Lahaul, Dr. G.-Watt. 

N.-W. P. : T. Oarhwal — Banga P^ini 10,000', and KidarKanla 10-11,000', Duthie 
1879 ; iVwwawn— between Milain and Rilkot 10,000', MacLeod 1898. 

Distbib.— .^1 7Hrr» : Greenland to Alaska, Tiabradov, Newfoundland, and Canada ; 
U. S . : New England to Virginia and westward ; Euntpe : lecland, 8(*an(linavia and 
British Isles to Spain, N. Italy and Greece, and intervening regions; CaiicRsiis. Axia : 
N. Ind. (Him.), Sikkim— Hiindnkphu 11,500' Lovinge. Siberia, Mandsehuria, Kams- 
chatka, and Japan. 

4. P. distans, Don ; Syu. Pil. 30S ; 0. R. 544. Phegojlfiria distans, 
Don (under Polgpodium)^ Bedd. II. B. 292. 

Kashmir : ? 

Punjab ’.•^Chamha ? Simla Region ! 

N.-W. P. D. n. .Tauusar, Cliakrdta 7000', Gamble No. 22,825, 1891 ; 

Sumann, near snspension bridge on old road to Almora, lJo))e 1801. 

DiBTRlB . — Atia : N, Ind. (Him.), Nepal, Wallioh; Sikkim, C. R. Clarlfe : typical ; 
Assam— Khasla, Simons, Malay Peninsula. Java, China. 

As both Clarke and Beddome say, P. distans has tufted stipes, and as in all 
Oamble’s siicciraeiia from Sikkim and Chitttigong— 10 sheets— which arc com- 
plete, tlie caudex is erect vvith tufted stipes, and tis this is the charaoter of some 
thirty specimens in the Calcutta Herliarium, I have sepamtecl the numerous 
specimens from N.~W. India, hitherto called P. dlstmis^ but which have a 
widely creeping and branching rhizome, and I give them as a new specitis — 
P. late-reiiens^ next below. I am doubtful about the Kashmir specimens which 
I have not sa'ii except Trotter’s, wliich we agreed are kts-repens^ and also about 
MoDoncU’s from Chamba. Gamble’s, and 8om<3 of Blauford’a, sp(!<iimens from 
the Simla Region have erect caiidices, and so have Gamble’s from Jaunsar in the 
Dohra Dun District. The Kumaiin specimens have the candex rather decum- 
bent and stipes subtuffced, but are otherwise the same. 

Generally speaking, P. distam seems to be a smaller, stilTer, nairowcr, and 
leas cut fern than the next, but oooaaiomlly the fronds are broad for their length. 
This is so with a speoimen from Sikkim, coll. King, No. 4132, 1877, which 
Sir George kindly sent me in 1890, as a type of Don’s plant. That frond is 
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14 inches broad. The sfcii^es are very erecfc, closely set, and densely scaly for 
some way up. The pinu© are out down J or 4/5th8 to the rbachis, and the 
segments are entire, or very slightly crenate at the apex. Don^s description in 
the Prod, FI. Nepal is : — 

“ P, distant, fronde lancoolata — pinnate : primus distantibos soboppositis 
lanooolatis aouminatis altepinnatifidis piloaiusculis ; segmentes oblongis apice 
rotundatis ; imis inciso-serratis ; superioribus repandis, stipite rhachique 
semi-territibus villosis, soris remotis biscrialis. 

Hub. in Nepalim alpibus, WalUoh. Frons bi — v. tripedalis. Rhachis 
purpurasceus.’’ 

There is no allusion to a rhizome in the above. Mr. Dnthie once kindly noted 
down for me the lotjalitics and collector’s names of the (Indian ?) specimens 
named P. distant in the Calcutta Herbarium ; and I grouped them in five forms, 
thus : — (1) Typical form, from Simla, Gambh ; Sikkim, Ivhasia, and Nilgiris ; 
(2) tw. minor, C, JJ. Clarks, from Sikkim* (S) vur, glabraia, C. IL Clarice, 
Kumaun, It Blinhworth, without rhizome, named P. brunneum Wall, on 
original ticket : margins of segments almost entire ; (4) var. paludosum, from 
Ijabaul, Khaaia, Nilgiris Gamble, and Ceylon, — rhizome erect, stipi^s tufted ; and 
(5) vur, adnata (sp.) Wall., from Dhannsala Edgetvorth, Chamba (\ B. Clarke, 
Cxirhwal 8000' Blanford, Nopal, Nilgiris Beddmie, Ceylon Thioaites, Mr. 
Duthio noted that there wore no type specimens of Don or Wallich, except a 
doubtful one of each ; and that tne sjHicimen ascribed to Don looked very 
different from the rest of var, adnata, the margins of the segments being 
almost entire. 

5. P. late-repens, n. sp., (Trotter MS.) Hope, Plate XIV. (see Vol. XTI., 
p. C28). 

Aid. — for Jaunsar hab — Molta Range COCO', Dnthie 189G; B. Garh. 
Mrs. Fisher : pinnules entire, only toothed at points : no stijics present, 
Kumaun : Inayat, nat. collr, Sahar. Herbarium, No. 25,088, 8-1890. 

6. P. DiyopteriS, L., including P. Rohertianum Hoffm.; Sya. Pil. 809; 

O, R. 545. PliBf/opteris Dryopleris, Linn, (under Polypodium), Bsdd. 
H.B. 293. 

.AFOHiiN : Kurram Vy., Aitoh. 1879 ; PeiwAs Kotal, Collett 1879. 

TaANS-iND. States : Mirga 7500', Oatacre 1896 ; Chltral, J. B. 

ToungbuBbaud 1891. 

Kashmir ; 7-18,000', frequent ; -Gllgit—Toltion Indus, 6000', Winterbottom 1847^ 
Punjab ; Hazara Dist.— Kagan Vy., Inayat (Sahar. Herb, collr.) 1896 (probably 

P. Robertianum); Cltamba State 7-8000', McDonell, J. Marten, 1882 to 1899; 
Xanjra Ky. 8000', Harsukh (Sahar. Herb, collr.) 1899. 

N.-W, P. ; T. Oarkfeal-^OangCB Vy., 8»11,000' Duthio; R. ^arA^Dombitia Gadh 
9000', Uuthie ; Xtmaun 10*18,000', Duthio, Trotter, MacLeod. 
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Distrib.— : Greenland and Sitka to Rocky Mts,, Canada and Newfound- 
land ; U.S » : N. B. States to Virginia, and westward to Oregon and Alaska. IJurope : 
Widely distributed, from the extreme north to Italy and south of Spain. Asia : 
Sebefia and Kamiohatka. China— Peking Mts. 6000', Jfaneook : “ very hire '■* ; 
Mukden — Kirin, Javies* 

I have marked some of the specimens enumerated above P, DryofUris^ and 
others P. BobertianwHy but there are others I am not sure about. I think the 
difference between the two plants is not so great as it is in Great Britain. 
I agree with Mr, Clarke that if P. lUherlianum is distinct it grows in the 
N.-W. Himalaya. 

7. P. Ornatum, Wall, Oat. 827 ; C. R, 545. Phyopteris ornatay Wall, 
(under Polypodium)y Bedd. F. H. I., t. 171, H. B. 204. 

N.-W. P. i^Kumaun : Jide Clarko in * Review.' 

1)I8TRIB,-^>1«W i N. lud. (Hi rp.), Sikkim and Bhot^in, in tropical valleys 0-2000', 
oommon ; Bengal — Ohitbigong Hills 600', 8. Ind.— CarcCK>r Glints, Malabar, and else- 
where along the Western Ghats, but not common— dr Beddome. Ceylon. Malaya. 

N. Australia. Polynesia. 

I enter this species oq Mr. darkens authority, bub I do not think it can be 
common in Kumauu, as he seems to say, for none of my correspondents seem 
to have found it there. I liave not myself collected in the low-lying valleys of 
Kumaun, except in that of the Gola, from about 2000' upwards, and 1 did not 
see it there, 

8. P. punctatum. Thunb. ; Syn. Fil. 312. P. ruyosuhm, Ijobilly 

O. R. 546. Pfiegopteris punctata Thunb. (under Poh/podmm)y Bedd. H. B. 205. 

Punjab j MoUouoll, J. Marten ; Kullu. — Trotter, in List ; Simla Reg,\ 

Asan Valley, Edgeworth 1840 ; seen, freshly gathered, by Hope, 1886 — said to be from 
Rifle Range, E. of Jako Mt. 6-7000' : not in Blanford’s List and not got by Bliss. 

N.-W, P. ; D, D, Dlst, — Jaunsar, Lakhwa 8-4000', Gammie ; Chatra 6000', Gam- 
ble ; T, Garh, 4-5000', Hcrschel, Mackinxiona, Hope, Duthie ; Kumaun T. T. 1846, 
8. and W. 5-7000', Duthie, Trotter, MacLeod. 

Disttub. — A7nfir, : Columbia to Chili. Asia : N. Ind (Him.), Nepal Wallich \ 
Sikkim and Bhotan; Assam — Mishmi Griffithy Khasia T. Lobh. Bengal— Chittagong, 
alt, 1000' — 6000'. 8. Ind., common on W. Mts. at high alts. Ceylon, Malay Penins. 
Tonkin. Java. Philippines. Japan. Sandwich IhIos. N, Caledonia. Moluccas. Australia, 
N. Zealand. Van Dioman's Loud. A/r, t Fernando Po 7000'. Tristan da Cuuha 
St. Helena. Bourbon. Madagascar, 

Subgenus Qonioptertb, PresL 

9. P. UPOphyllum, Wall. Cat. 299 ; Syn. Fil. 814 ; C. R. 547. 
Nephrodium urophylluniy Wall, (under Polypodium)y Bedd. H. B. 274 and 
Sappt. 72. 

N.*W. P. : Qarhxoal and KumanUy fide Clarke in * Review.' 

Distbib. — Asia : N. Ind. (Him.), Sikkim and Bhotan ; Assam — Kha«ia ; Bengal— 
Chittagong. Burma. Ceylon. Malaya. New Hebrides— Aneitcum. China: Chusan. 
Polynesia. N. Australia. Queensland. 

n 
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I iuive nofc seen che specimcris from the west of Nepal ou which Clarke founds^ 
nor any others from N.-W. India. 

10. P. proliferum, Presl. ; Syn. Fil 315. p.prvliferum (Roxb.) Wall. 
Oat. 812, C. K. 548. GonlopUHs proUfera Roxb., Bedd. D. B. 236. Mmm 
iurn proliferum [Sw.) Hook 2nd Cent. 

Kashmir : 8000' ; Trotter in List, 

Punjab : -McDonell in List; near Dalhonsie 8000', Trotter, Kangta 

Valley DUt. 2-8000', Trotter. 

N.-W. P, : J), D, common in the Piin, on banks of stroams and 

canals, up to perhaps 8000' ; T. Oarh» 1500', Jlope^ 8000' Mackiniions ; Suliaranpur 
Roorkoe, Lt, Sedgwick, R.E. ; A'wma?/ 7t— The Bhabar lOOO', 8. and W. ; Gonai, 
Davidson, above Katgodam— below 2000', Hope ; (ii^ralhpur -Sima Tal, on 
banks of Rohni R : had been submerged lift, by a flood, A. Campbell ; Moradabad, 
T. T. 1844 ; North Oudh Forests, K. Thompson. 

Distrib. — Atia ; N. Ind.— -eastward in the plains, and westward along the foot 
of the hills up to 8000'; Ohutia Nagpur, Retf, J» Campbell ; Central Provs., Hoshang. 
abad Hist., DuthU ; The Concan, Lam, S. Ind. ; Ceylon— Trincomalee, Wight ; 
Banna — Mergui. Malaya S. China. Philippines. N. Caledonia. N. Australia. S. 
Australia— Queensland. New Guinea. Afr: Angola. Zambesi Land. Shire—noar 
Blantyro ; B. Trop. Africa. Mauritius. 8. Africa. 

As 1 find none of the published descriptions of this species sufficient, I 
vouturo the following, which is founded on long observation of grewing 
plants 

JRhmme stout, slowly creeping and branching. Fronds springing some- 
times in tufts, procumbent, or climbing among bushes and in hedge- 
rows ; sometimes of definite length, brotul, spn^ading, and sterile, but 
one or more fronds of a tuft having a leading prolonged rhachis 
which throws off branches from buds at the axils of the pinnae 
3-6 inches apart, np Do 6 branches yjer bud, and, if trailing on the 
ground, becomes au epigeoiis rliizome, throwing out roots es well 
as branches from the axils, bub ultimately dimiuishes in width and 
becomes flagelliform : the side branches fei’tilo, and often prolonged, 
sending out one or more branches from each bud as does the main 
rhaoliis : the main flagelliform rhachis often fertile to the ajxjx. 
{Quoad ultra — vide audores). 

^me of my observations were made on plants naturalised in my garden 
in Delira (N.-W. P.), transplants from a closely adjoining natural 
station. Oiven moisture and other favourable circumstances, this 
species is capable of groat development : I believe lateral shoots 
sometimes become leaders. Beddomo is certainly wrong in saying 
thuit the elongated and flitgelliform fronds arc non-seeding,” as 
sfKJcimens in inj collection diow. 
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11. P. lineatum, Colcbr. in Wall. Cat. 300; Syn. Fil. 816; C. R. 
548. Nophrodium eosMum, Wall, (under Puti/f odum), Bedd. II. B. 275 and 
Supjit. 73. 

Kashmir; Tawi Vy. 4000', Loviogc 1875; Trottor, in MS. List; Jhelam Vy. 

** 85ih Milestone," MacLeod 1891* 

j Am rhanihn State — McDonellin List; Chamba 6000', Blanford, Trotter; 
Simla Reg . — Simla 5600', Bates, Gamble, Bliss ; Sirmur — T. T. 

N.-W. P. ; ‘‘N. W. I.”, very red. Falconer; J). D. Dht . — Mnssooree 4-6000' 
by streams and in swampy ground, not uncommon. Herb. Dal/el, King, Mackinnons, 
Diitbio, Hope; T. Oarh — Mackinnons, Duthie 4-5000'; 7?. Garh . — Mrs. Fisher; 
Knviavn — Wallich ; Pburka and Bagosar 3500', S. and W. 1848 ; Col. Davidson 1876 
(very red) ; Nalena Vy. 47-6000', Hope 1890 (only slightly red) ; near Bagesar 8000', 
Trotter 1891. 

DifiTRiH. — /Ix/a : N. Ind. (Him.) Nopiil, WalUrh 1827; Assam— Misbi, Grljffifhy 
Khasia. .Silhet. Ceylon. Penang. Cbina-Ccutr., il/r. Matla ; Icbang, Jlcury ; tSze.ch- 
wafi : Mt. Omoi, ; l'?/n»oa : Mengtz^, JIanronh. 

A very diflcreiit looking? plant from the next, and much more elegant. The 
rhizome is widely creeping, never erect. By the aide of running water it grows 
to a large size. I have a frond I gathered in Kumann, monuted on five 18-^'' 
sheets, with stipes almost 80 in. and frond 57 in. 1., and I got others larger. 
Mr. J. W. Furrell has seen fronds, 8 ft. long, without stipe. As is often 
the case with ferns having a creeping rhizome, many fronds are Btorile, but 
othemise the same os the fertile fronds, I have never sceu any trace of 
involucre on even very young fronds gathered in N.-W. India. Beddorao says 
specimens from Dr. Stuart, Qarhwi\l, have the involucre very distiuot. Clarke,, 
who kept the species in Poly podium (Gom/pt^is\ says the young Bori have many 
hairs among them^ 

The stipes, rliacjhises and veins are often quite red. The number of veins 
runs up to 10 pairs, the excurrent venule being often fixje. Beddoine, in his 
supplement, says the rhizome is sometimes creeping, sometimes iri'ct. I 
hud it is always widely creeping. Beddome may have mixed up two distim.t 
ferns ; and I cannot admit that a fern cm l>e so inconsistent in its struoturc and 
habit cis ho says this is. 

12. P. multilineatum, Wall. ; Syn. Fil. 816 ; C. R. 547. Ke^)hr(>^ 
dium moulrnememe, Bedd. H. B. 275, F. B. I,, t. 281. 

Kashmir ; Poonch 8000 ', Major Sage : /?<!(? Trotter in printed List, 

N. W. P. : D, T). in the Diin,Nalota Kb^la about 2600', Hope ]880*87-£9i 

Bamgarh Road 2000', Gamblo 1893 ; below MoRfiooroe, to wci-tward, 4('O0', Mac- 
kinnons 1878 ; Blrfini Nadi^ Duthie 1883 ; B. Gnrhwfil, Mr<*. Fibber ; Kvviaun^ Al- 
mora, Davidson 1875 ; Kafi Vy. 2-SOOO', Duthie 1884 ; Clola Vy. 3500', Hope IKOo ; 
Sarju Vy., near Bagesar, 3000' S. and W. ; 8-3600', Trotter 1891. North Ovrih 
Forests, K. Thompson. 
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Dxstrib.— : N. Ind. (Him.), Sikkim and Bhotkn ; Bengal : OhUtagoai; and 
plain westward, and ascending the Himalaya to 4-6000', Parasnfith Mt. Rev. A, 
CampheU ; ks^m—WalUo'k 1889 ; all over the ProFince ; Nambur Forest, Munn. 8. 
2nA, : Golconda Hills, west of VIzagapatam, 2-8000', “ involucre distinct’' ; not on 
Western Mts., Beddotne in H. B. Burma : very common near Moulmein, involu- 
cre distinct'’, Beddome, Fiji Isles, Seeman ? 

Under P, lineatum, Baker remarks— “ Seems not distinct from the next, ” — 
but see my remark above as to the contrast between the two. The present plant 
is more coriaceous, and very dry-lookinjr, with veins very prominent and dis- 
tinct : the fronds are generally broader and shorter, and have fewer pinnae than 
P. limatum has,— 4-15 pairs in Gamblers and my specimens ; whereas in our P, 
lirmtum the number varies from 8 to 30 pairs, only 3 specimens having less 
than 1C pairs, A si)eoimen I have, from Parasnath Mt. in Bengal, is 
high from the rhizome, of which total the stipe is 44J inches, and the frond 
4C. It has only 14 pairs of pinnae : the lowest are 10 it\. 1., the next pair 12'', 
and above that there are several about 18 in. The width of the broadest is 
barely above 1 J in. TTie piimso of P, muUtlineatum are much the broader, and 
the number of pairs of veins runs up to 23 and even 25. Trotter's plant 
from Kumaun has the narrowest pinnae of any I have seen — J in., bub it 
nevertheless has 16 pairs of veins. My Kumaun specimens were growing in 
a swampy slope in forest : very few fronds were fertile. As Beddome added 
in his supplement, the rhizome is creeping ; the stipes are distinct. 

Blanford, in his publLshed List, gives Simla as a habitat, saying : — “ ‘ Tlie 
Glen* and some other wooded ravines below 6000'. The pinnae are narrow," 
I think this must be P. lineatim Colebr. His spccimea of P. limatum from 
Chamba is marked by him P. muUihneatum, and yob has the narrowest pinnae 
of any limatum, I have seen, with only C-7 pairs of veins. Trotter says 
he collected P, multiliimium in Chamba and Simla ; and if he is right as to 
Major Sage's specimen from Kashmir this is probable enough ; but the evidence 
I have seems insuftioient. 

I have never seen the slightest tracje of involucre in this fern, as growing in 
N.-W. India; but I detected some in Gamble’s specimens from the Palkouda 
Hills in the Vizagapatam Pistriot, 2500', and the Uumpa Hills, 2000', in the 
Godaveiy District, Madras Presidency. The Bumpa Hills plant has pinnae cat 
down about ^ of the half width (J in terminal pinnm), segments wider than 
in other P, multUifkeatum, and not more than 13 pairs of veins, which curve 
upwaixis ; and the sori are at a distance from the costa instead of near it ; 
tliey are much nearer the exourrent veinlet. These Madras specimens may be 
the same as the Moulmein plant, which 1 have hot seen ; and I suspect 
Beddome may be right in setting up N, moidmeinensef but wrong in upsetting 
midfilmeatum. In his supplement of 1892 hb says that fronds of N. moul- 
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nuinerm lately received in a very young state show ciliated involucres on 
almost all the sori ; and that Mr. Mann’s specimens from the Nambm* Forest, 
Assam, have the pinnse inches broad. in. is, I think, the broadest I 
have of P. mtdtUirmtum, 

Snbgenus EupoLYPomuM. 

13. p. subfalcatum, Bl. ; Syn. Fil, 328 ; C. R. 449, Bedd. H.B. 814. 
N.-W. P. — /?. GarU,^ Mackiunons 1882 ; A'l/waifw— Kalimundi 8500', S. aud W,, 

No. 19 ; P. pa^^ of Wall. 310 ; named P. xubfalnatum by Hir W. J. Hooker. Above Qinl 
6-7000', near Hosa 9-10,000', Duthie 1884. North India, EdKeworth, /Tdd Hooker. 

DISTRIB.--Am : N. Ind. CHimO Nepal, Wallinh^ Central Nopdl, J. Senlly 1880. 
Sikkim and Bhotin, common ; ABfam — Khaaia 4-500(K, frequent. 8. Ind.— Nilgiris 
and Anamallays 4'6000'. Ceylon— Centr. Prov. Malay Penins. 3-4000', and Isles. 
Philippines, Cuming ; Borneo ; MoIuucas— B atjan Isd. j New Guinea, Beccarieot. 

Subgenus Goniophlebium, Bl. 

14. p. amCBnum, Wall. ; Syn. Fil. 341 ; C. R. 550. QmiophUUum 
anuenum, Wall, (under Pohfpodiwn)^ Bedd. H. B. 817. 

Punjab : Chamha^ McDonell ; 5-800O', J. Marten 1897 ; Kangra Vy, T)igt,. 8000'; 
AitiZw C-8000', Trotter, Coventry ; Simla Beg. — Simla and ncighbonrhood, and east- 
ward along Thibet Uoad to Bisahir, 6*9500', T. T., Edgeworth, Bates, Hope, Gamble, 
Blanf, Trotter, Bliss, Lace ; Sirmur, T. T. 

N.-W. P. ; I). D. But, — Jaunsar, Dakera 5500', C.Q. Rogers, IJari.anta 8500', Gamble 
1898 ; Musaooree — * The Park’ Hope ; Landonr — Seal's Hill 7000', Hope ; T. Garh. N4g 
Tiba Mt. 9000', Macklnnons ; Ganges Vy. 7-8000', Duthie, Datuni 7000', Gamble ; 
“Garhwdl," Griffith 1845 ; B. 6/fir^,,Mr8. Fisher ; Kathi 7500', Jagesar 

6000', S. & W. , near Naini 141 6500' Hope ; above Ramgarh 7000', Trotter; Kfila 
Muni Ridge 9600', MacLeod. 

DiSTRiB.— Ajia : N. Ind. (Him.) Nop41, Wallioh ; Sikkim and Bhotan ; Assam— 
Kbasla Dist. 8-6000', very common ; Manipur G. Watt. China, Henry ^ Hancock ; 
Formosa (doubted by Clarke). Tonkin, Balama, 

* Mr. Olarko oan disfcinguish this fem from some large specimens of P. lachnopus 
Wall. (No. 15 below) only by the scales (on rhizome ? ) not being hair-pointed : 
be says there is no difference between the two, and he has P. lacfmopus exceed- 
ingly large. One does not need to look at the scales to distinguish between the 
two species. P. amienum has a broadly lanceolate frond— iwioe to thrice, 
rarely more— os long as it is broad ; P. lachioms is linear-lanceolate, commonly 
six to seven times as long as broad, and larely is the breadth so much as 
one-fifth of the length : 15in. 1. by 2in. broad are oommon dimensions, and I 
have a frond 21 in. by 3 in. The number of pinnae (or lobes) in tlie two 
species is considerably different : in amcenum it is sometimes less than 20, gene- 
rally 26-80, and very rarely reaching 25-40 ; in lachnopm the number is rarely 
below 80, and frequently reaches 45 or more. In ammum the cost® of the 
segments are from J in, to 1 J in. apart, and the segments gradually taper from 
a broad base to a generally very fine point : in laehnopus the costae are generally 
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about 3/8 to 7/16 in. apart, rarely i in. or over, and th^segmonts suddenly taper 
at about two-thirds of their length. The fronds of larJinopus are much weaker 
and thinner than those of ameenum, and they hang perpendicularly from the 
trees they grow on. I have rarely seen P, laclmpm on rocks. P, amtmum 
generally, I think, grows on rocks, or in soil on rocky slopes, semetimus stand- 
ijig upright ; but in Mussooree I have seen it on ti-ees. When in a young state 
the fronds are very pubescent, and always there are nuraerous small chaffy 
scales on and near the rliaoliis on the underside, ''.riie fronds of P» lachnopm 
am all but naked. 

15. P. laolinopus, Wall.; Syn. Fil 342 ; C. R. 551. Goniophhhium 
lachnopm. Wall., Bedd, H. B. 819. 

Kashmir ; fide Clarke, in ^Review/ 

Punjab : Kullu B-7000', Trotter in printed List ; Simla Simla, Edgeworth 

5- 6600', Gamble, Blanford, Trotter, ‘^not very common " ; Mashobra, Bliss. 

N.-W. P, : J9. 2?. J)Ut,^in the Diin : Nalota Kbdla 2600^ Uope ; Mussooree 65- 
6600*, in many places, on trees, Duthie, Maekinuons, Uope ; T. ^arA.— Jumna Yy. 

6- 7000*, Duthie, Sahlra Vy. 6000*, Gamble ; Attwottn— R. Bl. ; Mohargiri 6600', 
8. and W. 1648 ; Hawalb&gh ; Naini T41, 8. and W., Uope, Davidson ; near Askot 
4-5000*, Duthie; Nalena Vy. 47-6000*, on rocks, Hope ; Sarju Vy., Bansi 6600*’ 
Trotter ; Qorlganga Vy. 8600*, K41a Muni Ridge 8500', MacLeod. 

Distrib.— Alia ; N. E. Ind. (Uim.)Nepfil ; WalUch 1821 ; Sikkim and Bhotdn;-. 
Assam— Khasia Dist. 8-6000', very common,’* Clarke ; N. Manipur 6500', Clarke, 

See my remarks under P. ammmm^ Wall.^ No. 14, above. Ocoasionally, when 
growing in an exposed dry situation I suppose, this fom is very small and wiry : 
Duthie’s example from the Jumna Valley has fronds only 4"X1 1. including 

stipes, MacLeod’s, from the Kdia Muni Ridge, Kumaim, is from 6 to 11 in. 
including stipes. I watched this fern at Mussooree for a number of years, and 
I believed it was spreading there. It is a striking object, hanging from the 
large oak trees in the forest, on the north side of the ridge, up to 6500' alt., arid 
I could easily distinguish it from P. microrhizmna, Clarke (which is much more 
common) at some distauoe. The elevation — “ up to 11,000' ” — given in the 
Synopsis, seems muoh too high, and Clarke’s higher limit, 6000', is too low ; 
but Beddome has cut that down to 8000', on what authority I know not. 
Blanford says — “Not very couunon at Simla. Found on trees and rocks in 
shady ravines below COCO'.” 

16. P. xniororrhlzoma, c. B. Clarke, in Trans. Linn. Soc,^, 2d, Ser. ]k)t., 
Vol, I, 1880^ p. 551 (0. R.) ; Syu. Fil, 2d. Ed., 511. Oonioyhlobium micror- 
rhiTioma, Clarke, Bedd. H. B. 322. 

Kashmir.— Clarke ; Trotter ia ListH. 

Punjab : Chamha — McDonell in List ; J. Marten 6-7000', 1897 ; Mandi State 
6000', Trotter ; Kangra Vy, Dist, Dalhousie, Clarke ; Kullu 7-9000*, Trotter ; Simla 
Simla, and eastward along ridge to Mati&na C-9000' : “ very common on 
rocks and trees from 6600* to 8500* '' CRlanford in List). 
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N.-W. P. : I), D, But . — MiiBsoorec and Landour r,-76()0\ everywboro, on rock* and 
trees ; B. Oarh,^ Mrs. Fiehor ; Kummn — Jageaar f>000', S. and W.; Naini Tdl ; Kali 
Vy. 9-10,000', Duthie ; Goriganga Valley 7000', MacLeod. 

Dibtrib.— vlria : N. Ind. (Him.) Sikkim and Bhotan ; Assam — Jakpho Mt. 
9000', Clarke : China — Yunnan, Deldrat/^ Henry. 

Besidea the dift'erence in the scales of rhizome IMween this species and 
P. lachnopus^ distiuguishinf? characters of microrrtiizorna not mentioned by 
Mr. Clarke are— the brown stipes, and darker brown rhachis ; the broader, 
shorter, and rather stouter frond ; piimm much fewer— generally only 15*-25 
pairs — (md broader ; and sori often oblong or oval. At Mussooree this fern 
grows to a higher level than P. lachnojws. The rhizome does not strike me as 
being very small. 

17. P. argutum, Wall. ; Ryu. Fil. 511 ; 0. R. 551. Gcniophhhum 
argidum^ Wall, (niider Polypodium)^ Bedd. H. B. B23. 

N,-W. P. : D.D. jy/i^—Muftflooree C600', Hope 1885 ; T. r;arA.^N5g Tiba Mt. 80f)0' 
Mackinnons 8000' ; B. Garh. 6-700C', Duthi(3 1885, Mrs. Fiehcr ; Kumaun^ R, Bl. ; 
Biusar, on trees, 7000', S. and W. 1848, and Major Madden ; Nnini Tdl 5-8000', on 
trees, Hope 1861, Davidson 1875; between (Hni and Munsbiari 7-8000', above Gini 
6-7000^, and Qori Vy. 7*8000', Dntbio 1884 ; above Lonarkbot 7600', Trotter 1891 ; 
Rlintt and Ktfla Muni Ridge 7-10 ,(-00', MacLeod 1893. 

Distrib.— : N, Ind, (Him.) Nepal, WalUch 1829 ; Sikkim and Bhotan, 
4-9000', very common ; Assam — Khasia. 

Mr. Clarke gives — ‘‘ Himalaya, from Kashmir to Bhotiin, very common as 
habiiata for this species, but I cannot find any specimens from the westward 
of Tehri Qarhwal in the N.-W. Provinoes, nor did Mr. Trotter ; and Mr. 
Blanford is silent as to the Simla Region. Tlie Jaunsar Tract of the Dehra 
Dun District also seems a blank. 

My plant from Mussooree is from the only known station in, or within, two 
days* journey of that place : it inusD be 10 or 15 miles from Nug Tiba Mt. in 
a straiglit line across the deep valley of the Aglar River. I found the feni in 
Mussooree on one branch of one Rhododendron \arhomim) tree only, and left 
most of the rhizome and fronds on it, and it was still there in 1895, but did not 
appear to have spread to other trees. P. argutum was pretty common in 
Nalui Tiil in 18G1, on the Shcr-ka-dauda side of the Lake, high up. 

Subgenus Niphobolus, Auct. 

19. P. adnasoens, 8w. ; Syn. Fil 349,- C. R. 552. NipMolus 
cuinascens, Sw. (under P oly podium), Bedd. H. B. 324. 

N.-W. P. : B. Garh. 3*4000', P. W, Mackinuon 1881 *, Kum<iun — RamgangaR. 2600. 
B. and W.; 4-6000' aud S-4000', Duthie 1884 ; Sarju Vy. 8600', Trotter 1891 ; ‘<Gori- 
ganga Valley and elnowhore,’’ 6-8000', MacLeod 1893. 

DiSTRlB.— : “Throughout N. India in moist climates,” Clarke. Ilimalaya— up 
to 5000' and even 8000' : “ extending over the plains to Calcutta and the soa-faco of 
the Hoonderbun ” ; Assam—Kaohar, Mishmi A, Manipur, Watt. S. Ind, Burma— 
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Mergui, Oriffith, Andatnao iBlands. Oeybn. Malaya. Tonkin. China — Ttinnan. Cbnsan. 
Fiji. Now Hebrides, -^Aneltenm N. Anstralia— Cape York. Afr,\ Oamernn Mts^ 
Eritrea, G. Schweinfurth, 1896 \ Mascaren Isles. 

New to N.-W. India ; and there not found westward of the Ganges. 

20. P. stigmosum, 8w. ; Syn, M 860 ; 0. R. 668, NiphoMut 
stifftnosu* 8w., Bedd, H. B. 828. 

N.-W. P. : T. Garhival^idW, Mackinnons 1878 ; below Lalori S-4000', Dothiel881 i 
Sarju Vy.— Gangoll Hit 8000', Major Madden ; K^li Vy. 2-8000', Dnthie 
1884 ; Gola Valley 2800', Hope 1690 ; Sarju Vy.—Bageswsr, T. T., 8000' S, and W., 
Trotter 1891; Sarju and Gorigauga Valleys 8-5000', MacLeod 1898. 

Dibtbib.— A sia ; N. Ind. (Him*) Sikkim and Bhotdn 1-4-6000', Assam — Khasia 
2-3000' very common ; W. Manipnr 3600', Clarke ; Bengal— Chntia Nagpur, Para8n4th 
Mt. 2500', Clarke, 8. Ind. — Qolconda Mts. Burma— Tenasscrim. Sumatra, Hancock, 
China— Yunnan, Henry, Hancock, 

21. P. fissum, Baker ; Syn. Fil. 351 ; 0. R. 664. Niphoholtu /ism, 
Bl., Bcdd. H. B, 380. 

Kashmir ; Jide Clarke in ‘Review', and Trotter In Lists. 

Punjab : Ckamba^U&yi Vy. 6000', McDonell ; 5500', J. Marten 1897 ; Knllu — 
Upper Bids Vy. 6-6000', Trotter ; Simla Reg,, Blanford : “rare, and found only at 
levels below 6609'’' ; below Simla 6600', Hope ; Simla— “The Glen” and road to it, 
Jaru-ka-N41, Bliss 18P0-92. 

N.-W. P. : B. D. Jaunsar, Duthie 1879, Lok4r, Gamble ; “ Jaunsar,” 0. G. 

Rogers ; Molta Forest, 5000', Gamble ; T, Garh, 6-8000', Gamble, Mackinnons ; 
i?. ^aWi, Mrs. Fisher ; ir«fiia«n— near Bagesar 8000', Vy. of Sarjn 3600', native 
collector, in Herb. Hort. Saharanpur ; Gola Vy. 28-4000', very abundant, on rocke 
and trees, Hope ; Naini TAl and eleewhere 6-6500', Hope, Duthie ; near Almora 6000' 
MaoLeod. 

Dibtbib.— A sia ; N. Ind. (Him.) eastward to Bhotan, very common ; Assam— 
Khasia 1000'-6000', very common ; Manipur, Watt. 8. Ind.— W. Mte. 3-9000'. 
Burma— The Sh4n Hills, Collett ; Ceylon— C. Prov. Malay Penins, Java. Philip* 
pines. China. Afr. : E. Trop. Zambesi Highlands. Madagascar. 

22. P. floooulosum, Doa ; Syn. Fil. 351 ; 0. B, 654. Mphobolus 
fioaeulosus, Don, Bedd. H. B. 381. 

Punjab : Kangra Vy. DisL— Dharmsala 6000', Trotter 1887; Simla— Edgew., and 
Madden, /idd Sir J. W. Hook. 

N.-W. P. : D. Z>. from 2000' to 6000' : common from south of Dehra, in 

Debra, northward to Rajpur, and to above Jharl Pani on road to Mussooree, on trees ; 
JTttwaiMi— 8000'-6000', very common. 

DiSTBlB.— Alia : N. Ind. (Him.) Sikkim and BhoUn, rare ; Assam— Khasia, up to 
4000', and Sylhet Plain. 

The desoripliioD of the shape of the frond in the ^ Synopm ^ — “narrowed 
very gradually to both ends ” — is wrong, and subeequait writers have not put 
it right. Olarke says — “ Suddooly or gradually narrowed at base,'^ and Bed- 
dome— “ lanceolate, finely aouminate, sub-sinuate, moderately attenuated and 
deourrent, or teoad and unequally hastiite at the base.** The frond is never 
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gradually narrowed fco both ends— so far as I can see. It is gradually naiTowed 
to the apex, but always more or less snddenly to the bjise. Only oocasionally 
it seems to be narrowed to the hm equally ou both sides ; but that sometimes 
is because one side has been folded ap in pressing, or when the shoulders are 
narrower than usual, I should describe the frond as — lanceolate acuminate, one 
half ending at the base l^efore the other, both halves decurrent on the stipes. 
It is as if two longitudinal halves of lance heads, of unequal length, were 
joined together so that the points ooincided. The shorter side is sometimes 
more suddenly narrowed tliau the other. In the same plant some of the fronds 
will have the shorter half of the lance head on one side, and others on the 
other — according as, I think, they have sprung from one or other eide of the 
rhizome, Sp<3cimeus with fronds narrowed at both ends are probably P, fissum, 
which have got mixed. The latter-mentioncd species has sometimes rather 
broad fronds, and it too sometimes narrows below rather unequally ; but it has 
hardly any stipes, whereas P, flocciihmm has a stipe of one* third or more the 
length of the frond. 

P, fiocculoBum is very common in Dehra, and along the road and canal 
avenues up to Rajpur at the foot of the Himalaya, alt. 2100-3000', chiefly 
oil Mango trees, which have rough bark ; but since I first observed it in 
1870-80 it scorns to have spread also to Toon trees (Cedrola toona)^ the bark of 
which is much smoother. Above R^ijpur, up to about 5000', it grows in the 
forest ou various kinds of trees, Baufmia and others. It is also very abundant 
in the forest in the Gola Valley, Mow Naini Tiil, up to 5000' or higher, on 
rooks as well as on trees. This plant does not shed its fronds annually : they 
are persistent for a time, shrivelling up at the close of the rains, or during a 
prolonged break in them, and imourling and api^earing quite fresh after a good 
fall of rain in the dry season, or at the setting in of the next season’s rains — 
quite hygroscopic in fact. This may 1x3 a character of all the species of Nipho- 
bolus^ as it is of certain species of some other genera and subgenera — see 
Asphnium mgmm above, and Polypodium (Phym,) Uneare below. Plants of 
P.floMuloBum may be taken from a tree in the cold, or dry hot, season, soaked 
in Water till they uncurl, aqd be then made good specimens of, though of course 
without young frond«. Mr. Trotter twk some plants from Dehra to Rawal- 
pindi, and 80 treated them, and laid them into his herbarium. The rhizome 
is slow growing and never found of any considerable length, and it throws up 
only a few fronds each year, in a tuft. The fronds probably live on until the 
rhizome dies off at the back end. 

Subgonus DRYNAttiA, Bory. 

W. P. propinquum, Wall., Syn, Fil. 367 ; 0. R. 556. Dn/nma 
propmyucty Wall., Ik^dd. H# B. 330. 

18 
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N.-W, P. : T, Garh,^\n Herb. Hort, Haharanpur : marked Kidarkanta, 5% on 
ticket. : no collector's name. B, Garh — 6000', Macklnnons 1881 ; Kinoli Vy.,Diithio 
1886 ; Mra. Fiaher ; Ramari 4600', Binsar 7000', S. & W, ; Alaknanda 

Valley, near Joshirndth, Edgovr.; Mymnnda, Davidson 1875 ; Qori Vy. 6-6000', Duthie 
1884 ; Nalena Vy. 47-6000', Hope 1880; near Pitoragarh 6600', Trotter 1891 ; fiarju- 
ganga Vy, and elsewhere 4-7000', MacLood 1893. 

DiSTRiB . — Aala : N. Ind. (Him.) Nepdl, Wallich:;^ Sikkim and Bhotdn, “ very 
common," Clarke ; Assam— Khnsia Dist. 2-5000', very common, Kohima 6000', Glaring, 
Burma. Malay Ponlns. Java. China— Scecbwdn, on Mt. Omei, Fahefr ; Yunnan, 
Delavay, TTanoork^ Henry, A}r,\ W. Islands. 

24. P. rivale, Mett. MSS. ; Syn. Fil. 3C7 ; C. R. 556. Drymria 
nolliSf Bedd. H. B, .341. 

PUN.TAB : Chamhay MacDonoll ; Ktdln 8-900', Trotter ; Simla Simla and 

eastward to Hattn Mt. 7-9600', on oak trees : locally abundant. 

N.-W. P. : B. D, Jaunsar, Deoban 9000', Herschcl aud Dutble's collr. 1879; 

Landour 7100', Hope; Garliwal 8-90()0' ; Lev., T. Gurh.— ^a^ Tiba Mt. 9000 
Mackiunons ; Jumna atid Ganges Valleys 8-10,000' and 5-6000', Duthie ; B, Garh.y 
Mrs. Fisher , Binsar 7000', H. k W. ; Naini Tdl and near it, Ilopo, Trotter; 

Qorigauga Vy. 8700', MacLeod LS93 : “Grows in enormous tufts, built up of old 
fllomB." 

DiSTttiB . — Atiia : Thibet— Soulid, Tlolmn. N. Ind. (Him.) Chiimbi Vy., in Thibet, 
on south slope of Himalaya, King's colloctor, 1882. China— N. Slien-8i Prov, 
Bevd. J. Giralili (P. Baronii, n. sp., Chriaf), 

The * Si/mpsis ' gives N.-E. Himalaya as the habitat ; but this seems a mis- 
print for N.-W. Him., as tluj Churabi Station — tetween Sikkim and Bhotiin— 
was not then known. Also, in the “ St/nopsis it is said that tlio venation is 
like that of GoniophfoUwa ; bnii Mr, Clarkt? says it is tlaat of other Drtjnarias, 
Colonel Beddorae gives an exact description of the fern. 

Subgenus PiiYMATOniiR, Pml, 

25. P. lineare, Thumb j Syn. Fil. 854 ; C. U. 558. PkopcUis limaris^ 
Thunb. ; Bedd. II. B. 84C. 

Kashmir Cl.irke in ‘ Review.' 

Punjab : Ha/ara Dibt.— Kagau Vy. 14,400', Inayat (collector for Herb. Sahar.) 
1896 ; Chaviha, McDoneH ; Mandi State and Knllu, Troiter in List ; Simla Beg.-^ 
5-8000', common. 

N.-W. P, : D, D, But. — Tn the Ddn 2-BOOO', common ; Mnssooroe 56-6500'., in many 
places ; 2\ Garh . — Phedl 4-5000' Duthie; B, Garh. Mrs. Fisher ; Avwtawn'— 2*9000', 
common. 

Distbib.— A#/ a : N. Ind. (Him.) Nopal, Winterhoftom ; Sikkim and BhotAn ; 
Assam— Khasia Dist. 600'-6030', “ very common," W. Manipur 8000', Clarke. S. Ind. 
—throughout, Beddome, Ceylon. Malayan Penins,, and Isles. China. Japan, 
Afr. : S. & Centr., with the Islands. 

Blanford says : — “ This is a fern of comparatively the lower levels, . . . 
. , - The fronds are thick and ooriaoeous, and in dry weather roll up from 
4he margins, aud so remain for weeks and months, imroUing again, like 



TUB FERXS OF NOHTII-WESTEHN INDIA, 


91 


Niphohohis^ on the return of wet weather.” I confirm this. Tlie fronds also 
sometimeB coil up at the apex.^ 

20. P. Simplex, Sw., Syn. Fil. 27. P, Ibrnre, Thb. P. simplex^ Sw., 
Uk. and Bk. Syn. Fil. 354. 

P, simplex, Sw., Clarke, Jonrn. Linn. Soc., XXV. 99. PleopeltiH simplex, Sw., 
Bedd. H. B. 347. Poly podium (Pkymatodos) simplex, Sw., Bianford, in Joum. 
Asmtic Soo., Bengal, Vol. LVJI., Pt. II., No. 4, 1888, PI. xr. 

Punjab: McDonoU, in List. Pangi— SatruiuU, Hjirsukli (nollr. from 

Salmr. Horb.) 1899 ; Kangra Vy. Dhi , — EUgow. in Herb. Sah.ar. ; Dhiirmsula, Trottor ; 
Kullu G-7000\ TrotUii’ ; M and i State C500', Trottor ; ySi;«/a — Simla 6-8000', 

common. 

N.-W. P. : B. D. JO/zf/.— Jaunsar— Cliakrata 7000' j in the Diin— Kalanga TTill 
33000', Gamble ; Mitssooree and Landour, very common 6-7500'; T. Garh , — Jumna 
Vy. 10 lljOOn', Ganges Vy. 10-13, OoO' Ihiiliie ; B. (tarh. 8000', Dutliie, Mrs. Fisher ; 
JCumauH 6500' to 9000', S. k W., Hope, On tide, I)avi<l8on, Trotter. MacLeod. 

Distuib. — Atia : N, Ind. (.mui.) Sikkim and Hliotan. China ? 

This is a very common fern in the Uimtdaya, on trees, and it never oii^^lit to 
have been mixed up with P, linmre, for, besides other diirerenccs, and entire 
dissimilarity in appearance when growing, the fronds arc herbaceous in texture, 
and wither and fall olT directly the rains cease, or before that wiieii a touch of 
cold, dry wind comes from the north. The fronds of P, linmre arc pei^sistent 
for anotlier year at least. Bianford noted this, and said — “ Tlieir texture is 
thin, the venation distinct.” The sori when young are completely covered 
and protected by peltate scales, up to 20 in number to a sorii®, which fit 
together so closely that to the naked eye they somelimcs look like one large 
involucre with a continuous margin outside the sums. These sciik s disapiKJar 
as the sporangia ripen and burst. The sori are occasionally oval or con- 
fluent. 

This species is still mixed up with P, lineare iu the Ki^w Herbarium. Sjxjci- 
mens from the eastward of British India seem to vary a good deal, and tliere 
may be amonsr them a new species. 

27. P. olathratam, 0. B. Clarke in Review 559, t, 72, fig. 1 ; Bicker in 
Ann. Bot., Vol. V., No. XVIII. Plt^pelfis clafhrala, Clarke, Bedd. H. B. 348. 
Polypodium (Phymatodes) clathralum, C. B. Clarke, Bianford, in Jouru. Astatic 
Soc., Bengal, Vol. LVII., Pt, II., No. 4, 1888, PI. xxi. 

Afghan. ; Kurram Vy.— 10-11,000' Aitoh. 1879-80 ; Peiwar Kotal 7000. 
Collott 1879. 

Kashmir : P^r Paiydl 11-12,000', 0, B. Clarke ; GUgit Nittar Vy. 10-11,000', 

Duthle. Kajnag Range and Kamri Vy. 9-18,000' Dnthio 18S3; Ridgo Initweon 
Kishengauga Vys., 9-12,000', MacLeod 1891; Sind Vy.—Sonamarg 8000', Qammie 

1891. 

Punjab: Hazdra Diat,— Kag^n Valley, Inayat (collr. Herb. Pabar.) 1897 ; 
Chamhd-^'BAvi Vy. 7nOO', MacDonell| P4ngi 13,600', J. Marten ; Mandi State 7-9000'^ 



99 JOURNAL, BOMBAY NATURAL JffISTORY SOCIETY, Yoi. JCK 


Trotter ; 8-9000', Trotter; Simla Simla VOWK, Hope 1871 ; Simla--* 

^abandant on trees on north side of Jako Mt. TOOCKand a little above that level^ 
and ranges (eastward) up to at least 10,000* on Kamalhori and Hattu,'' Blanford (in 
List) ; Hope, Trotter, Bliss. 

N.-W. P. : i>. B, OiiT.— Jaunsar, Mrs. Stansfield ; T, Oarhxoal 8-12,000', Duthie ; 
R. Oarh. 13-18,000' Duthie, Mrs. Fisher ; Kumaun 9-14,000' Duthie ; Leesar Pass 
14,000', MacLeod 1898. 

Nkpal W. : Kali Vy., near Kangna 11,000', Nampa Gddh Z2-18,0C0', Duthie. 

Dibtbib.— -. is'ia : N. Ind. CHim.), N. China, 

Mr. darkens description seems to have been written from material gathered 
in a limited tract, and his drawing is by no means an adequate representation of 
the plant, which seems to have various forms. The figure shows fronds not 
more than 6 in. 1,, including the stipes ; and Mr. Clarke says the fronds are 
small. Blanford’s figure is bettor, as it is of a larger plant, and shows the 
venation more correctly ; but it does not give the “ sessile irregularly peltate and 
lacerate olathrate scales'* which are mixal with the sporangia and are the 
charaoteristio feature of the plant. He gives a dniwing of a scale from the 
rhizome, and says the fern is readily distinguished from P. simplex by its 
narrow linear fronds, the character of the venation, and the olathrate scales of 
the rhizome and son, as if these were identic il. Clarke's enlargement of a scale 
from the sorus is quite difYerent from Blanford's from the rhizome, and is 
correct : both are olathrate, though their shapes differ. But, as Blanford says, 
the scales of the sori are not pemstent, and it is not easy in dried specimens to 
find a specimen of them. On some fronds I find similar scales on the under 
surface quite unconnected with sori. 

P. clathratum, if all the specimens so named be that species, varies very much 
in dimensions and shape of frond. Duthie's high-level examples, from Garhwal, 
Kumaun, and West Nepal, are generally smaller tlmn even Clarke’s figure shows, 
and are rather coriaceous with venation obscure, but they have the characteris* 
tic scales in the sorL Duthie's No. 5178 from the Kuari Pass, British Garbwjtl, 
13,000', has a comparatively broad frond and short stipes, like that of P. simplex : 
stipes 1 J — 1^ in., frond 4J — 8J in. 1., narrowed gradually to both ends, but it 
has the charaoteristio sorus scales in abundance. Some of my speoimens from 
the Simla Begion, gathered late in the season when withering, and with no 
soalee in the sori, have stipes 2 in. I, and fronds 10—12 in. 1. by | — | in. br. 
Some of the sori in these are linear — | in. 1. A frond from the Mandi State, 
oolleoted by Trotter, has stipes under 2 in. 1., with frond 12 in. by | in. A 
plant of Blanford's, from Kamalhori Mt., 9500', is only 4 in. high, rather coria- 
ceous, with venation obsoure, scales wanting, sori oval or oblong. I colleoied 
plants of this form at Simla in 1871, and was then certain they were not P, 
Uneare, Fremds from Ohamba are 13 in. I. by | to baiejj | in. broad, very 
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membranoiifl, very sfiort. I have never scon stipes os long m the fronds 
such us Clarke speaks of ; but some of Duthie’s fiom Kasl niir fire ?lhs of tic 
total length, and some of these have fronds J in. hr., and look like narrow P, 
simplex. If the nature of the scales is the main speoifio cljaracter, all these 
various forms are one sj^oies. 

Blanford made a particular study of this fern at Simla, where it is very abun- 
dant on Jako mountain, and he was at first inclined to make two varieties besides 
the tyi)e ; but in his finally printed list he gave that up. Ilci says P, chftir 
raturn is fpiite distinct from both P. litmro and P, mipJ(*x, though it often 
grows with the last-mentioned, which it much nisembles in texture and mode of 
growth. ‘‘ The sori,’' he says, ‘‘ are small, freejucntly oblong, of a bnghb orange 

colour, and somciimoa confluent The stipes are geuemlly 

shorter, and the fronds longer and more linear than in the sjxx’imcn ligured by 
Clarke,” The sori are sometimes very large, in a siKioimen of MaclA^od’s 
from Kashmir they are ouc-eighth of an inch in the largest diameter, and more 
than one»quarter the width of the frond : thttse are full of se^des. This species 
is not got in Mussouree, whem lioth P, Ihmre and P, miplex are very 
GommoD. 

P. albertiy Kegel— Descr, PI. nov., No. XVIII, 122, from Turkestan, m 
exactly the same as a small form, called P. elathratum^ from the Himalaya at 
high altitudes, which might i^erhaps be sepamted and put under F. alUrtu 

28. P. membranaoeum, Don, 0 ., P. gramhjolww, Wall. ; S}T 1 . Fil. 
360 ; P, membranaceumy Don, 0, R. 560, Pleopeltis memhnmaceum^ Don, 
Bedd. H. B. 855, 

Kashmir : Tawi Vy. 4-5000', Trottor. 

Punjab ; Chamba Stat Vy. 5J00', McDoncll : ‘‘uot common'’ ; Kangra 
Vy. Dist.^fide Trotter ; iShnla Jteg. — Simla, common. 

N.-W. P. ; 7). D, DUt, — in tlie DUn ; Nalota KhiUa and olsewhcre at the foot of 
the Himalaya, 2500' and upwards ; Mussoorce 6-7000', on moist rocks, and trunks of 
trees, common ; T. Oarh. Agllir Vy. 4-6000', Duthie ; B. Mrs. Fisher ; 

Kvmaun — Mohargiri 0500', S. 5c W, ; Naini Till C600',on rocks by the Lake, Hope 1861 : 
not seen there in 1890 and 1894 ; elsewhere 36-5000', widely distributed. 

Distrib. — Asia ; N. Ind. (Him.) Sikkim and Bhotrm ; Afisam — Khasia Dint. 2-500u' : 
very common ; Bengal — Parasudth Mt. 3000', Clarke. S. Ind.— E.5c W. Mts., 2-6000'. 
Ceylon. Tonkin. W. China — Yunnan, Henry. Philippines. 

Usually large ; but I have a fertile frond gatliered in Kumann, only 5 inches 
high, including the short stipes. All the specimens I possess seem to belong to 
Wallioh’s P. grandifolium, which is said to have sori smaller, and irregularly 
Boattered. 

29. P. lieterOoarpuiIl, Bl. (non Mett.) ; 0 ., P. Zippelln, Bl, Syn* Fil. 
860 ; P. Zipdliiy C. R, 561, Pleopeltis Zippellii^ BL, Bedd. U. B. 357. 

PONJAB ; (7Aam&A--*Palhousie, Ool. I>yan^fde Bedd. in H. B. 
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Distrib — : N. Ind, (Him.) Kikkim and Bhotfin, 2-6000', common ; Assam— ^ 
Kbasia, 2'400()', freqncut, W. 'Manipur 1000', Clarhe, Ceylon. Malay Tcning. 
Perak. Sumatra. Java. Borneo. Philippines. China— Yunnan, Henry, 

I give this as a North-West Indian species solely on the authority of Colonel 
Beddome. Mr. McDonell, who lived for years in Chainlia, close to Dalhousie 
in cbarg(i of the foi*e8t8, never found it there. I do not think the habitat, 
“ N. Jndw,’’ in the means including N.-W. India any more tlian it 

does when given for P, iridiodesy liumk., the next N.-E. Indian species, or for 
P. hmionitideum, Wall, 

80. P. OXylobum, Wall. Cat. 294. P. trifidumy Don, 8yn. Fil. 3G8 ; 
P, liasiatumy Thunb. var. 2 oxyloba (sp.) Wall., C. K. hGB. Ple(y)dl48 /lastatcfy 
Th., Bedd. H. B. 8()2 ; PUopeltk trifidny Don, Btidd. Siippt. 11. B. 9C ; 
Pleopelti^ lacmiata, Bl., Bedd. in Journ. Bot., Aug. 1802. 

Punjab; rArtw/fea— DalliuuMio, McDonell; “ abumlant'’ ; Kangra Vy. Diet , — 
Dharma&la 6000', 'Prottcr ; Simla Reg . — Simla 0200', Blanf. : “very rare. In fact I 
know of only one locality for it, near Simla"; Simla— 8 Rtations, Bliss ; Jihahir — 
Taklocb 6000', Laco. 

N.-W. P. : B. D. Diet. — Sowarna Nala 4rA)0' ? ; BadrAj Ml. and ‘ The Park on the 
Mufisooree Ridge, Mackinnons 1878-79 ; ‘Tho Park' 6 . 800 ', on trees, Hope 1887 and 
1896 ; The Castle Hill 0100', A. Hope 1885 ; C. W. Hope 189i and 1896, in quantity, 
on a rock ; T. Oarh.y Ganges Vy. 7-8000', Duthie 1881 ; Dura 5000', Gamble 1898 ; 
R. Oafh,y Mrs. Fisher ; Awwiawn— R. Blink 1827 ; Binsar 7000', S. & W. ; near Naini 
TAl, Hope 1861, Nalena Vy. 1700', Hope 1890; above Lobarkhet 76-8000', Trotter 
1891 ,* Kfila Muni Ridge 8600', MacLeod 1893. 

DiSTBiB.— : N. Ind. (Him.) Nepal Wallirh \ Sikkim and Bbotfin : not 
common ; Assam— Klnisia Dist. 3-COOO' : common, Kobima 6000', Clarke. S. India— 
6000' -8600'. Ceylojjy Mre. Walker. China— Yunnan, //rnry. Japan. 

A thoroughly good species, in my opinion, 

81. P. malacodon, Hook. ; ^yn. Fil, 303 ; C. E, 564. Pbopdti» 
milacodmy Hook,, Bedd. H. B. 363. 

PUNJiB : Kullu — Jalori Pass 10000', Rohtang Pass 10-13,000', Trotter 1887 ; Simla 
Reg.y Bates ; Kamalhori and Hattn Mts. 9-10,600', on rocks, Gamble, Collett, Hope, 
Trotter, Bliss. 

N,-W. P. : T. Garh . — not infrequent at 9-1 8,000' alt., Mackinnons, Duthio, Herschcl, 
Gamble; B,Garh.--i\(59.t Ramri 9-10,000', and above it 12,000', Duthie ; Kumaun 
Sarju R. 4600', and Kala Mundi Pass 8000', S. & W. ; Kali Vy, 12-18,000', Duthie ; 
Pindar Gorge 10,000', Trotter. 

DISTBIB.— il«*a : N. Ind. (Him.) 9-13,000', Nepfil to BhotAn. 

Mr. Clarke says : — “ A very common fern, known at once by its strongly ser- 
rate margin. It is remarkable tliat I find no example in the Kew Herboriom 
(other than my own) except some pieces mixed on a.sheet of T. Thomson’s, said 
to liave been collected top of Hattu, alt. 10500', in the North-West Himalaya." 
But Mr, Clarke restricted the range of habitat to ‘ Nepal to Bhotan’. Hattu Mt. 
is now a well-known liabitat for P, malacodon : it was got there in 1876 by 
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CWble, ftnd in 1878 by Collett ; and, as will be seen above, the fern grows in 
many other places west of NcpiU. 

The scilos of the rliizome have not lx;en correctly dtjsoribod by Baker or 
Clarke : they are not “ brown or nearly black, or brown black.*’ They are 
bicoloured, /.<?., pale-browu with a broad dark-brown 8ti*oak down the centre. 
Clarke says — “ l^*oiul often 8ul)-cordatc at base.” Among the numerous speci- 
mens in Gamble’s and my collections I cannot find a frond that is not coidate 
or sub-cord;tt(‘ below. Many oxainplea have sori oval or oblong, the major axis 
directed towards the margin. Some of Duthic’s specimens from British Garh- 
wal, 12,000', have sori biserial between the veins, often confluent, Tliope grew 
on trees ; but elsewllerl^, so far as I know, the fern is ulwa}!? on rocks. 1 can 
see no resemblance to, or affinity witli, 1\ osf/fobnm. 

32. P. cyrtolobum, J. ^m., C. R. 0(;3. FleopHtis Stfirartii^ Bedd., Syn. 
Fib 2d. ed. 573. PlWjfwltis malaeodcn^ Hook., var. Bedd. H. B. 

8G3, and Snppt. 00. 

Pu>'.TAB : Chawha — ^^lacDonell \ Jidfi noddomc in 8np])t. IT. H. 

N.-W. P, ; D. D. Dl.st . — Mn.ss(>orco, “ Tlio Park"^ 6.*]-0r)O0', ^^ickinnona 1880, Hopo 
1887 and 1895 ; Kumaun^lMmM 7500', S. & W. ; Gori Vy., 7*HUu0', Trotter 1891 ; 
Mangalia Gor 10,000'. MacLeod 1893. 

DiSTnin.— : N. led. (Him.) Nop.^1 to Bliot^n 9-13, Ooo': very common, 
Clarke ; Asyam — JaUpho Mt. SbiiO' Clarho ; Khayia 5000', Clarke. 

This species is not in McDouell’s List of Chamba Ferns, and I have seen no 
specimen from the westward of ]\fugsoorce. Trotter in bis printed list said bo 
had a Chamba sj^ecimen from Moncuiell ; but the sjuMiies does not appwir in 
liis lator MS. list given to me ; and f have four fronds of P. ox/jlobuin marked 
by him P, cyrtolobum. 

I am not much snri)rised that writers rvith a teiuleiicy to unite species, and 
who have not seen this growing in its natural habitats, thinking it a form of 
P. mnlacodon.^ at least if they can get ever the marked dinerenccs of cutting 
and scales of rhizome. But, having seen P, malacodon growing only on rocks 
in the Simla Region, at high elevations, and P. cijrtololnm growing only on 
trees in ^Mussooree, at a much lower elevation, and having oliserved their veiy 
different habit and appearance, I cannot hesitaU^ to agree with Clarke in separat- 
ing them, The scales of the rhizome are bicoloured like those of P. malacodon^ 
but they are much narrower and darker coloured, and they end in long thi(;k 
hairs. The frond is less cordate at the base, and sometimes quite derairrent on 
the stipes ; and the texture is muoh thinner tlian that of P. malacodon. The 
fronds vary from occasionally simple to three-Iobed, and to three pairs of lobes, 
besides the long terminal lobe. Major MaoT^od’s two fronds in my possession, 
from Kumaiin, are— one, trilobate, and the other, with stiixis over 4 in., has a 
frond 10 in. 1. with 4 pairs of lobes — the longest neaily 6 in. 1. A fixind from 
Mussoomc is nciu'ly 12 in. ]., with tei'minal lobe all but 8 inohos. 
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•88. P. Stewartll, c. B. Clarke, in Trans. Linn. Soo., 2d. Ser., Bot.y 
Vol. I., 663 — Khe ‘ Beview.' PUopeltia mdaoodm. Hook., P, Stetcartu, Clarke : 
a variety less serrated, Bedd. H. B. 868. 

Punjab: Ravi Vy., below Bach Pa8f, 9600', McDonell 1882; SOOlPj 

J* Marten 1898 ; Simla Simla, near the Tunnel 7400', Blies 188C-90-02. 

N.-W. P. ; D. D, Zltif Seals' Hill, K. of Landour, 7000', Miss Parrott (by whom 
indicated to Hope) 1887 ; Hope 1896 : JTttwflwn— Binsar 7000', S. k W. ; top of Liria 
Kdata Mi. about 8000', Hope 1861 ; Summit of Dhankuri Pass 10,600' and Phurki, 
Trotter 1891. 

DI8TKIB . — Aiia : N. Ind. (Him.) Sikkim 12-13,000', Lachen, Sir L. D, Hooker, 
China— 

Beddome meant., I think, P. cyrtoUhnm as having been collected in GarhwAl 
by (Dr.) Stewart, as this statement is made with reference to the fom depicted 
in his Plate 204 in which seems to be P» Cf/rtolobum. Clarke wrongly 

referred to that Plate under his P. Stewartii, Tliis species hardly grolts 80 large 
as its congeners do, and it is a stiffer plant — subcoriaoeous in texture : the 
fronds <lo not hang down, but stand up, or spread out, if growing on the 
face of a rock. The paler scales on the rhizome distinguish it. It seems 
a rare plant. As to the Simla Region, Blanford says ; — “ Very rare, and ha» 
found atbeen only one place near Simla, on rocks at an elevation of about 
7400 feet.’" 

84. P, ebenlpes, Hook.; Syn. Fil. 865 ; C. R. 504 ; Phopdtis ebmipes^ 
Hook., Bedd. H. B. 868, 

Punjab ; Chamha — McDonell, Trotter; J, Marten 1898 ; Kullo 9-10,000', 

Trotter ; Simla Hog.^ on ridge oast of Simla 8-10,000'. T. T., Edgew., Bates, Blanford^ 
Hope, Trotter, Bliss. 

N.-W. P. : D, D, Jaunsar — Harianta 8600', Oamblo 1896 ; T. Qarh. Nag 

Tiba Mt, 9000', Mackinnocfl ; under Bandarpunch 10-11,000', and Bok Mt. 9-10,000', 
Duthie ; Tt, Oarh. 6-7000', on trees, Duthic, Mrs. Fisher ; Avjwawa— Kalamundi 
8700', B. k W., Dhankuri Pass 8-8600', Trotter, Kala Muni and Mangalia Oor Kidgoe 
8-10,000', MacLeod. 

Dtsthib.— : Tibet— Tatung, JMenn ; N. Ind. (Him.), Sikkim and Bhot^n, 

Besides the broad, black, opaque, polished scales on the rhizome a marked 
distinction between P. ehmipei and its congeners is the much greater number 
of lobes, and consequently the longer frond ; the number of lobes seems to be 
7-13 pairs. There are no fronds of ebenipes decurrent at base in Gamble’s and 
my collections. Otherwise, Beddome’s remarks as to the distinctions between 
mombers of this group seem good. 

Subgenus PlbopfaLtis, H. & P. 

85, P. Juglandifolium, Don ; Syn. Fil. 3G8 ; 0. R. 566. Pi EOPWi- 
T13, Bodd. H. B. 308. Polypodium mpilBllatum^ Wall. Cat. 806. 

Punjab : Simla Simla, Lady Dalhousic 1881 ; Bh^hir, Taklcch 5090', 

Lace. 
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^.-W. P. : I). D. Landour 7000', Colonel Wilmer (comm, to Mackinnons 1878) ; 

Seal's llill, E.of Laiidonr, Hope 1887 and 1896 ; T, Garh , — between Ora and Kam- 
Batai, Duthle’s collr. 1879 ; between Betwari and Dangulla 5-0000' ; 7-8000', Duthie 
1881 ; Kidarkanta ; Jodargddh Waterfaff and rooks near Surdnu-ka-Rer 6000', Gam- 
ble 1898 ; B, Gurh. 7-8000', Dnlhio 1886, and Mrs. Fisher ; /Twwattn— Rarjn R. and 
Pass to Mohargiri, S. & W. 1848 ; Nalui Tdl 7000', on trees, Hope 1861 ; Gorigauga 
Vy. 6-8000', MacLeod 1893. 

; N# Ind. CHim.)Ncpdi, Wallkh ; Sikkim and BhoUn ; Assam— 
Khasia 2000-5000', very comrann, Clarke ; Kohima — Jakhpo Mt. 7500', Clarke ; Mani- 
pur 7600'. Burma — Moulmcin, China— Yunnan, Ilenryy Yunnan— Mengtez, /ion- 
co6k ^ very rare."” 

Perhaps the omission of localities for the typo, from Beddonie's Handbook, is 
duo to a misprint. None of the Bj>ecimen8 I have from N. and W. India are 
pctiolate, laiid otherwise they seem quite normal. At Naini Tal I nse>d to see 
this fern growing on trec^s. At Mussoort^e (Landonr) it grows in dense 
maases on a steep bank, under scrub forest, the fronds hanging dfiwn gracefully, 
lu Kumaun MacLeod found it growing in large overhanging mi sses on pre- 
cipitous rocks. T have a frond, Trotter’s No. 059, 1891, from near Naini Tul, 
\\\m P.jimalatjGhse^ Ilk., which I now P. juglmidi folium 

var. bmrialu of Clarke, which was got in Kiimaiin long ago, vide a siKjciinen in 
the Kew Herbarium. The form B, P, tenuicauda^ Hk., does not apj^ear to have 
been got in N.-W. India. 

S6. P. Lelimannl, MeU. ; Sym Fil. 3G9 ; C. R. 56G. Pleopeltis^ 
Redd. H. B., 370. 

N.-W. P. ; B. Garhodl --nonr Uamrl 12,000', on rocks in forebt, Duthio No. 6177, 
1886 ; loc. ? P. W. Mackinnon ; Mrs. Fisher. 

Distriu . — Aeia : N. Ind. (Him.) Nepdl, Wallich ; Sikkim 4-8000', common, 
Clarke. Burma. China — Yunuan, /l^Zavai/, i/fz/ry, 

Duthie's plant from British Garhwal is a remarkable siiorb. The 
specimen ho gave me is one frond, with three inches of rhizome 
sending out side-shoots. The scales are tAqueal. The sti].)es is .OJ- in. J. — the 
frond 10 in. 1., 8^ in. hr, ; pinnm 5 pairs, sessile, lowest 4^ in. 1., and nc-\t 
3 pairs not l iuch shorter ; all, and the terminal i)inna, have the veins irregu- 
larly probngcMl, so that the lowest pair of ph xue are in places 3 in. hr. ; the 
piunue are very opposite and very acuminate. There is a similar 
specimen hi Kew, also from Hnthio. No fertile fronds of this were 
found by Mr. Dutliie. I have lately recieived from ]\Ir. Gamble two 
fronds, quite typical, collected in British Garhwal by Mrs. h^her, with 
pinnai veij opposite and very acuminate. Mr. iMiickinnon’s specimens want 
rluzomea ; but I have other grounds for believing this species grows in Garhwal, 
for fronds of what 1 could only so name grew up from among a mass of 
rhizomes of— I forget what other s]iecies — which the Mackinnons brought from 
an inner range of the Himalaya, and had in cultivation at Mussooreo, about 1881, 

18 
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Genus 28. NOTHOOHLAENA, R. Br. 

1. N. vellea, R. Br., Prod. 146 ; N. lanugimta, Deev., FiL 870. 
N. veUta, B. Br., Bedd. H. B. 878. 

AFOBiif. : Griffith, in Herb. Hort. Eew ; see bIm Beker In Ann. Bet. 

No. XVIIl. 

Eashmib : 0e Beddome in Handbook. 

PUVJAB : Ravi Vy,, below Pokri, 8600* and under : “ aho found In 

other places at 850(y or BO,’’ McDonell 1S82 ; Chamba”, 8000', J. Marten 1897 > 
Kangrs Vy, l>Ist,>-Ijabaul,^^ Bedd. H. B., Pingi and Labaul, 9-19,000', Dr. Watt, 
in Herb. Hort. Kow. 

Distrib.— : Spain, Sardinia, Italy, Sicily, Greece, Crete. Atia : Syria ; 
8. Persia, Dr. 8tapf } B. Persia, Bornmuller* Amtralia : temperate and tropical.. 
Aft* : Maoaronesian Isles, S. Morocco, J. D. Hooker^ Algeria, l^nbia* 

I think this fern was found in Ohamba (or Kashmir) by Mr. Ellis before 
Mr. MoDonell found it. Mr. MoDonell did not know it, and sent it to Mr. 
Levinge, and to me — or Levinge sent it to me. Levinge marked it “ Woodsia 
sp.*' ? I recognised it as N. lamginosa from a coloured drawing in ‘ Britten’s 
European Ferns.’ 

Mr. Marten has quite lately found it in the Chambt State. 

2. N. Marantae, R. Br. ; Syn. FD. 371 ; 0. E. 567 ; Bedd. H. B. 878b 

KiSHMiB : fide Clarke in ‘Review.’ 

Punjab t Chamba-^VL^vi Vy., Thdia 11,000', McDonoll 1886 j Kullu^ summit of 
Jalorl Pass 10,600', Trotter ; Simla ridge E. of Simla 8000' to 10,200', Bates, 
Blanf., Hope, Trotter, Lace, Bliss. 

N.-W. P, : D, D. Jaunsar 9000', Rogers ; T, Kag Tiba Mt. 9-10,000', 

Mackinnons \ Deota 8000', Gamble 1898 ; Balcha, RogetB ; Jamnotri 10-11,000', Duthie 
1884 ; B. ^arA.— above Ramri 8-9000', Dorabiti a Gddh 9000', Kuarl Pass 11-12,000', 
Duthie } Kumaun^^, k W. , Kali Vy. 9-10,000', Duthie and J, R. Reid, Pindar Gorge 
8000', Trotter. 

DisTBiB,— : The Continent throughout the Mediterranean Region, extend- 
ing to the Tyrol and Hungary, and to Arddcho and Portugal ; in Spain upon the 
mountains up to 8000'. Aeia : Syria and Tauria ; Tibet — Tatung Iloheon \ N. Ind. 
(Him.) Sikkim— Lachen Vy. 9-16,000', TIooh. Fil, ; Dr. Kin§'t collr. 14,000'. Afr. : 
Macaronosia, Barbary States and Abyssinia. 

Genus 29. GYMNOGBAMME, 

Subgenus Leptogrammb, J. Sm. 

1. Q. Totta, Schlecht ; Syn. Pil. 876 ; 0, R. 567. Leptogramim Totta^ 
Sobleobt., Bedd. H. 6. 877. 

Kasbmib : fide Clarke in ‘ Review.’ 

PUHJA B : CAamfta— Ravi Vy. 6000', McDonell ; Outer Scor&j 7000', Trot- 

ter, 6-8000', Coventry j Simla The Chdi (or Chor) Mt. Herschel ; Simla— Bliss 
1886-90-92. 

N.-W. P. : D. D. D/rf.— JaunBar, Harianta 7000', Kathidn 7600', Gamble; T. Oarh. 
— Cb&chpnr Vy, 6000', Duthie; P. W, Mackinnon, very long; T. ; 

Jagesar 6000', B. & W. ; Edgew., Hawalbagb, in Herb. Bahar. ; Davidson ; near 
Dovidhura 6000', Trotter. 





J N FitcTi Owtrft Silpi Li+h 


GYMNOGtKAMML LPJVINGhl Rnker 

1, Rbixome » Yi».t.ural sixe 
2 . Lo*wx!p portion of -frond •, naturai nize. 
3 , Poxrtion of a pinna , enlar^ad 8 diani. 
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Distbib.— : N. Ind., Assam OrigitU ; Ehasia 3-600(y, common, Clarhe. 
8 . Ind.^vory common on west side, at highest elevations, Beddome. Ceylon. Sumatra 
and Java. Japan. China. Korea. Afr, : Macaronesia ; Guinea Coast ; Fernando 
Po, and Kamerun Mts., Q. Mann. Abynsinla. Cape Colony. Comoro Islands. 

2. Q. Levingrli, Baker, ia Aanal Bofc., Vol. V., No. XVIII., 216. 0. 
aurita^ var^ Lmngu^ 0. R. 568. Lepto^ramme aunta^ var. Levingii, Clarke, 
Bedd. H. B. 879 ; Leptogranmt LevintfH^ Ikdd. Suppt. II. B. 99. — Plato 
XXXV. 

The following is Mr. Baker’s dcsoription of the Plant : — 

‘‘ Rhizome slender, wide-creeping ; palem lanceolate, menibranaceous. Stipe 
Blender, naked 6—8 in. long, stramineous, with a brown base. Frond lanceo^ 
late, or oblong-lanocolate, bipinnate, membranous, pubescent, 1 — IJ ft. long, 
8 — 4 in. br. at the middle, narrowed to the base. Pinnm lanceolate, sessile, 
^ — I in. broad, out down to the rhaohis into continuous erecto-imtent, liuear- 
oblong pin'm^Us. Veiulets ereoto-patent : upper simple, lower forked. Sort 
oblong or globose, plaoed nearer the margin than the midrib. West Himalayas ; 
Jhelum Valley, alt. 4000' ; Levinge. I follow Mr. C. W. Hope in treating 
this as a species.” 

Mr. Clarke, in giving this fern as a variety of Q. mmta^ Hook., said — It haa 
the texture and hairiness of G. Totta^ but the rhizome and venation of G. 
aurita ; while the cutting is deeper than that of Q. Totta^ less aurioulate than 
that of G. aurita*' 

I will not attempt to check the various descriptions of the plant, for it 
might end in writing another, and there are already enough ; but I figure it, 
as that has not yet been done. 

Kashmir : Palgam SOOl)', C. B. Clarko. Oilgit Dashkin 7500', Dr. Giles ; 

Jhelum aud Chitapdni V^ye. 4-700(/, Levinge 1875, Gulmarg 76-8000', Sind Vy. 7000', 
Trotter; Pir Punjal— -Hirpur 7000', Sind Vy., Gund, 6000', Gammie ; Farikand 
N41a 6-7000', MacLeod— “ on the edge of the stream, not under shade. Does not 
grow away from water." 

Punjab : JIazdr a But. Vy., Inayat (Sahar. Herb, collr.) 1899 ; Chamha — 
above Alwds, and Sach Vy. 8000', McDonoll ; ** Chamba," J. Marten 1898, Pingi 8600', 
Harsukh C^arhar. Herb, eollr.) 1899 ; Kullu, Trotter in List ; Simla eastward 

from Simla a ridge, near Theog 8000', Kamalborl and Hattu Mts. 86-9400', Hope, 
Blanford, Bliss, Dr. Watt. Kun&war, T. T. 1847. 

N.-W. P, ; D. D. Jaunsar (or T. Oath,,')*. Collected on march from Mu^sooree 

to Chakrata, Mrs. J. Bladen, 18R0 ; T. Oarh. — Nag Tiba Mt.j Mackinnons 1879; 
Ganges Vy., below Harsil and Derail 8-9000', Dutbie 1881 ; Mandraoli 10—11000', 
Duthlo 1888 ; Kaw awn-— between Qini and Munshiari T-bOOO', Dbaull Vy. 9-10000^ 
Duthie ** Kumaun^^ J. R. Reid 1886. 

This fem varies a good deal in shape and cutting of frond. I had a frond 
10 in. 1., bnt only 2^ in. br., aud another (Hattu Mt., Bliss) which is io. 
1 . by 7 1 in. br. Tlie greatest width Baker gives is 4 inches, and Boddom»-~ 
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The rhizome la very slender, and in general nofc fehioker than the stipes, 
^y obscrv'atiou bears out Hlauford’s and MaoLeod’s statements as to its love 
for water or wet ground. Blanford considered this a good species. 

Subgenufl Eugymnogramme. 

8. Q. Vestlta, Hook. ; Syn. Fil. 870. Subgenns Syngramme, 0. veMita^ 
Hook. 0. R; R68. S^^gramme vestita^ Wall. Cat. 12 (under Orainmiiu), Bedd. 
H. B. 886. 

Punjab : TTazdfa DUt , — Black Mt. 6900', Trotter; Chamha^'iJlc.Viow^Wy 1886 or 
previously ; Mandi iSfate— near Badwani 7000', Trotter 1887 ; Simla Jieg . — Simla 
o5'7000', frequent ; eastward along ridge, to Kamalhori Mt. 8-9000', Bates, Gamble, 
Blanford, Hope, Blioi. 

N.-W. y. : D, D. Jannrtar, Lokandi 7000', Konain 7000', Gamble ; Lakhwii, 

'Ganimie, ** Jaunsar '' Mrs, Stansfteld 1883 ; Mussooree 6500', Mack in non s 1878-79 ; 
T. Garh. Kidar Kdnta Ml. Dr. Royle, and eastward from Landour, 7-7500', Leviuge 
1873 ; Deota 6000', Gamble ; Ganges and Jumna Vys. 7-9000 Duthie ; B. Garh, 
6-7000', Duthie ; near Josln Matt, Mackinnons ; Mrs, Fisher ; Kumaun, Wallich 
1829 (U. Blink.) in many plaoes-^5-8000', S. k W. ; Bdgew., Hope, Davidson, Duthie, 
Trotter, MacLeod, ISCl.to 1898. 

Distbib. — Asia : N. India (Him.) Bhotan. China, North and South. 

The rhizome is procumbent, slow growing. 

Tlie pinnae in large specimens become bluntly aiiricled at base on tbe upper 
side, or on both sides— sub-sagittate. 

4. Q. Anderson!, Bedd., Ferns of British Indiii, p. , t. 190 ; Syn. Fil, 
880 ; 0. R. 5G8 ; 0, Afidersoni, Ifedd. H. B. «882. 

N.-W. P. ; T. Garh — Gumbar Pass 12-18,000', Duthie ; 77. Garh . — near Kuari Pass 
11-12,000', Duthie ; ATaiaat^n— Piudari 12,000', B. & W. moUU on ticket) » 

above Namik 11,000', No. S, 696, F. ; SundaduDga Vy. 13,000', Dr. Anderson ; KAli 
Vy , above Garbyang 11-12,000', Duthie, ByAns— above Chalek 11-13,000', and Palang 
GAdh 11,000', Dutnie. 

Nepal W. : Nampa GIdh 11-12,000', Duthie. 

DiSTRiB.— Arirt : N. Ind. (Him.) Sikkim 14-16,000', IM. Fil, 

“ Woodm lanosa, Hook., must be placed here as a synonym ** : Baker in 
Ann. Bot.,Yol, V.,No. XVIII. 

5. G. javanioa, 81. ; Syn. Fil. 881 ; 0. R. 569. (Snbgeiius Syngramtm.) 
Syngrammo fraxiim, Don (under Di'plazium), Bedd. H. B. 886. 

Kashmib; Rattan Pir 75-8000', Trotter; Dardpura and Audr'bug 6000', common, 
MacLeod, 

Punjab; HazAra Murree, Hope 1882, Trotter 1886; Chamha Static 

Kalatop Forest, 6-7000' and upwards, MacDonell; 5-7000', J, Marten 1897 ; Kangra. 
Vy. Dlat.— Dalhousie, C. B. Clarko ; Heg. — Simla and eastward along Thibet 

Road, 5-10,000', common in forest, Kdgow, Madden, Hope, Gamble, Blanford, 
Trotter, Bliss. Giri Vy.— Raiengarh Forest 7000', Gamble. 

N.-W. P. : D,D, —Jauni^r, Mandali 8000*, Gamble ; Mussooree 4-6000', several 
stations, Duthie, Mack Innons, Hope ; T. 67arA. Srinagar, R. Bl.,Bok and NagTiba Mts. 
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9-10,000\ MsLckinnons, Dathie ; Bamba Vy. 6000', Gamble ; i?. Mrs. Fisher; 

near Kh&tl 7200'— -7800' (both forms) S. & W, ; near Nalni TAI 45-6000', 
Hope, Korioor 7000', Davidson ; near Bugeswar 'J5U0'; Dhankuri 0000', Trotter ; Sarju- 
ganga Vy, and elsewhere, 2-6000', MaeLeotl. 

Nepal, Wallirh^ Centr. Nepi\l, Scully. 

DiSTRin,— : N. Ind» (Him.) K. Nop^il .T. D. Hooher ; Sikkim and Bhotdn ; 
Assam — Khasia Dist. 1-5000', common. Burma — Tenassorim. Ceylon— 6-6000'. 
Malay Penins. and Isles. Tonkin. Pbillipines. China— Shensi, Giraldl , Nau-T. 
Henry i Yunnan, Tfanooclc \ Bhing-King Prov., between Mukden and 

Kirin, Jamen. Japan. Pijlyneaia. Afr, \ K. & \V. Tropical ; Kamerun Mts,, Fer- 
nando Po, St. Thomas. Madagascar, 

Boddomo describes two forms — piruiato and bipinnate ; l)Ut jdants of a form 
between these two are frequent, with perhaps only one pair of pirni® 
pinnate, and that irregularly so ; and there is also a tripinnate fern, as Blanford 
pouiLed out. The simpler forms generally grow at low levels, and have large’ 
broad, piunm and the compound forms always at high altitudes, wiUi small 
narrow pinnules. The number of pinum varies greatly. 

Looking to the contrast wbi(;h the low-level form— with stout stipes and rha- 
ohis, and large, simple pinnae, or with only the lowest pair pinnate or partly so 
— pi’eseuts with the high level form, bi- or tri-pinnate, with slender sfcijies and 
rhachis, and with small, narrow pinnules, and also to the difFcrences of margin, 

I am not surprised that several s^^ecies have been made out of this plant ; but 
I do not think this is neocssary. Blanford says : — “ Below GOOO' it is bipinnate 
only as regards the lowest pair of pinnm and the pinnules are broad and law. 
Specimens from higher elevations have several pairs mf pinnm again 
pinnate, and the pinnules are smaller and narrower. It is often 8-pinnate.” 
This is well expressed ; hut the purely simply j)inimte form is not mentioned. 
The venation varies : in some fronds the veinlets stop short of the margin, and 
are thickened (clubbed) at the ends, the marginal teeth in that case being quite 
disconneoted from the veins ; in most cases the veinlets run into the teeth, and 
quite to the margin. The anastomosis of veinlets of contiguous groups is, as 
Beddomc says, rare, and I have detected it in only 3 out of 25 fronds. The 
rC'Unitiug or looping of forked veinlets within the same group is commoner. 
The veinlets get so close towards the margin that I wonder how, in the 
simpler broad segment form, they keep separate. 

G. a- leptophylla, Desv, Syu. Fil. 883 ; Bodd. H. B. 382, and 
Suppt. 100. 

N.-W. P. : Z). D. Hut. Mnwooro©, Dr, Bacon ; In Herb. Hort. Kew ; JTwwaua— 
Colonel Davidson 1877, in Herb. Hort. Saharanpnr : also in Herb. Hort. Kow. 

Dibtrib.— ; Andes of Mexico and Ecuador ; Paraguay. Enr. : Jersey 
France ; Switzerland ; Spain and Portogal, Italy and Sicily, Corsica and other Medi- 
terranean l8landt», Greece, Turkey. Am : Persia. 8. Ind.-W. Qhdts, Ootacamund, 



Mi JOURNAL, BOMBAY NATURAL BiaTORY SOCIETY, Voh XV. 


lUh»ble«hwftr| S*t&ra Fort walls. Ceylon— Aostralasia— N. B. Walesi Taa- 
maia and N. Zealand, Afr. • Maoaroaasiai Barbary States and Abyssinia i Cape 
Colony and Madagascar, 

This speoiesi and two others^ are animal, and form the genus Annogramm of 
Link. (Sjn. Fil) Mr. Marquand, a well-known authority on Algoa, tells me 
that 0. leptophglla is in tome years plentiful in Jersey, and sometimes com- 
paratlyely rare. 

Snbgeuns Selugoba, Bvry, 

7. OK InvolUta, Hook. ; 8;^. Fil. 887 ; 0. R. 570. Lfixogramm 
mvoluia, Don (under Orammitis), Bedd. H. B. 898. 

Punjab : /SifaZa .Stfp.-^Simla 6*6000', Lady Dalhonsle, Hope, Blanlord, Trotter, 
Bliss. 

N.-Wd-P : D, />. ZHft.— Mnesooree and neighbourhood, in various places 47-6500', 
on trees, Edgew. Buthie, Mackiunous, Hope; T. (7afA.-«rhedi 4-6000', Duthie 1 
J?. A— below EluoU 6000*, Dutbie ; Mrs. Fiihor, Kumattn 4-8500', on trees and 
rooks.* plentiful in some places, E. Blink., 8. A W.,Hope, Davidson, Duthie, MacLeod 

DiBTBiB.—AiZa : N. Ind. (Him.) Nepal WaUieh, Blkkim and Bhottn ; Assam-^ 
Khasia Dist. 1-5000', very common, N. Manipur 5500', Clarke. S. India— 5-8000', 
Ceylon 6-8000. Malay Penins.— Penang, Walliek 1822, China : Yunnan — Mengtez, 
ffaneook, Henry ; Siechwan Faber. Philippines, Polynesia— Solomon Isles. 

8. O. elllptioa, Baker ; Syn. Fil. 389 ; 0. R. 570. SelUguea elliptka, 
Thonb., Bedd. H. B. 892. 

N..W. P. : D. D. Sowerna Nadi, iWO', MacWnitnn# 1878-79, P. W. Maokin- 

non and Hope 1881 ; in the Ddn— Nalota KhSla 2500', Hope 1881, 1889, and 1891 : 
station shown to A. Campbell, Trotter, ond Gamble in 1891. 

Distbib. — Aeia : N. Ind, (Him.) Sikkim and BhotSn ; Assam— Khasia Dist., 2509'- 
6000', very common, Kohima 46-6000', Clarke, N. Manipur 4600', Clarke. Burma — 
Tenasserim Prov, Malay PeniuB. Tonkin, Philippines, Japan, China. Formosa* 
Australia— Queensland. 

I think it is a miatake to pat this species, as Baker and Beddome do— 
* * Fronds componnd there is always a wing, though sometimes nearly 
interrupted, to the main rhaohis in oven the longest and most developed fronds *, 
and Thimberg’s name, dUptka, and Preal’s— «f««urrens, seem to imply this. 
The fronds are as much a-pinnate as are those of the series of Pclyfoiivm 
(Pbym, ) from oxylohum to ehmipts ; bat the main veins or secondary rhachises 
are atonter than those of the Polypodiums. Baker says — “ Oldham gathered in 
Formosa a form with the fronds quite entire,” and Olaike says he has an 
emqpk, in full fniit, quite simple. 1 have some fronds, gathered in the Dehra 
Ddn from young rhizomes, wbioh are 2 — 3 in. 1., quite simple, but steriK and 
I think (his dmplk^y goes to prove that the plant has not pinnate fronds. 

A specimen of 0. elUptica from the Debra Dun has stipes 18^ in. 1., and 
fo>nd 16 X 11 in. : it has 7 pairs of lobes, and a termintd. This fern, when 
dried, tinges paper pink, as does ako Atpknium tntjfotvu. 
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Genus 80. VITTARIA, &n. 

Sub-geaus TiESNiOPSis, /. Sm. 

1. V. llneata, Sw. ; Syu. FiL 896. V. flexum^ F6e, 0. R. 574. F* 
Uneata^ Sw., Bodd. H. B. 407. 

Punjab : Kangra Vy. DUt,^ Mr. D. Macdougall, fide Trotter in printed List 

N.-W. P. : D, D. Z^ii^.'-Vioary, In Herb. Hort. Sahar. ; T or B, Oarhwal 4-5000*^ 
P. W. Mackinnon 1881 ; B. Oarh, 7-8000^ Duthie 1885 ; Kumaun — Sarju Vy, 4800', 
S. A W., above Qinl 6-7000', near Sosa 9-10,000', in forest, on AhUt dumota^ Duthie 
1884 ; near Kh4ti 7500', and above Loharkhet 8*8500', Trotter 1891 ; above Glrgaon 
9600', ‘‘ common trees, " MacLeod 1898. 

Dibtbib.— - 4?wsr. ; W. Indies and Florida to Peru and Brazil ; Brit. Qutana— * 
Roralma. Alia : N. Ind. (Him.), Sikkim and BhotAn ; **2-12,000', very common,'* 
Clarke ; Assam-^KhAsia Diet. 1-6000', very common ; Kachar ; Manipur, Watt, S. 
Ind. — on the Western Mts. 2*6000', S. Andaman Island, Kurz, Ceylon, C. P., common. 
Malay Penins. and Islands. Tonkin— J?a2an#a. China— Yunnan, Henry^ Uaneoek ; 
Fokien Carter, Japan, Philippines, Bjrneo. New Guinea, Atr , : Kameruns, Guinea 
Coast, Ashanti, Centr. A/r.— Ruenzori, Zambesi Land, Natal, Cape Colony. 
Mascaren Islands, Seohelles. 

Tribe B. ACROSTIOHF^. 

Genus 60. AOROSTICHUM, Z. 

Sub-Genus Gymnopterk, Bemh. 

1. A. (Gym.) virens^ Hook. ; Syn. Fil. 420, A, mspatidum. Wall Oat. 
24, Clarke's Rev., p. 580, PI lxxxiv, fig. 2, b, d. — ‘‘ Barren pinna? uumer- 
ons, often 20 or more, 4 by ^ in., slightly serrate, the midrib often reddish 
when dry, a series of costal arohes, without included veius in any of the 
areolw ; fertile piun® 4 by ^ to | in. 

Round Bengal from Kumauu to Bbotdn and Chittagong in the lower hills, 
alt. 0-8000', common. 

“ The only very common species of the group called A. vitm by Mr. Baker. 
Very constant in character, and easily recognised by the absence of free veins.” 

N.-W. P. : Brit, Oarh,^ up to about 3000'; Bhainskil, near Parewa, Eotah Range, 
ooll. luAyat Eh An (native collr. of Sahar. Herb.) 6-1902 ; Kumaun : R. Bl., 2 sheets 
In Herb. Hort. Eow. 

This speoios is the only AcrosHchum that has hitherto been found in N.-W. Ind. 
Sub-Ord. III. OSMUNDACEiE. 

Genus 81. 08MUNDA, Z. 

1. 0. Olaytonlana, L. ; Syn. Fil. 42|| ; 0. R. 582 ; Bedd. H. B. 449. 

Kashmir : Gulmarg 96—10,000', 0, B, Clarke 1875, J^evinge 1876, Trotter ; 8-9000 
Duthie ; Sarpat Peak over 10,000' : ** grows in regular fields, coming up through the 
melting snow." MacLeod. 

Punjab: 8000' McDonell; Kulln, 8-11,000' Trotter; Sivila Bisa- 

hir, Cbini, Vicary 1881, in Herb. Hort, Sahar. ; BAri 8000' Lace ; Hatta Mt 10,000', 
Bates, Blanford, Hope, BUsi ; Sirmur Territory 9-10,000'. 
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K. W. P. : B* B‘ JiinnBar, Molta Foreit, 4-5000', Gamble ; T, Garh, Deota 
8000' and Bamsa 9000' Gamble } Kid4r K4nta Mt. and near it 10-12,000', Col. Bailey, 
R. B., and Duthle ; Nag Tiba Mt. 9000', Mackinnon’si DerAli ; Damdar Vy. 9-11,000', 
Dnthle; Kumaun, Wallich 1829, aboTo Namik 8500', R41am 12,000', 8. & W. j ascent 
from Ramganga R., 8600', S. ft W., Rdlam Vy. 11-12,000', Dutbie j Pindar Gorge 
9-10,000', Trotter; Qorl Ganga Vy. 10-11,000', MacLeod. 

Distbib.— ; Canada, Newfoundland, and throughout the United States, 
Asia: fHim.) Sikkim; Lachen 9000', J. J), Nook.; Bhotdn Griffith, C, R , 
Clarke ; Assam— Khasl Hills, Griffith and T. Thoms. 

This fern grows much larger than is stated in the * namely, st. 1 ft., 

frond 1 — 2 ft. 1. I have gathered it in the Simla Region with fronds 4^ ft. long, 
exclusive of stipes. It unrolls its fertile fronds in May or June, and withers early, 

2. O. regalis, L. ; Syn. FU. 427 , 0. R. 588 ; Bedd. H. B. 450. 

Punjab : Chamha Ravi Vy. (Bhanddl Vy.), 6000' and over, and Langera 

6000', McDoncll 1882, 7000' ; J. Marten 1897 ; Simla Simla, below 6000', 

Blanford in List, 1888, “very rare, and now nearly extirpated by aesidnoua 
oolleotorfl." 

N.-W. P. : D. />. Jaunaar, Molta Forest 4600', Duthie, and Gamble, 1896. 
T. 6'tfr^.— Kidarkanta Mt. 12,000', Herscbel 1879. R. Oarh, 5-6000', P. W. Mackin- 
non 1881 ; T. T., 8. ftW. (“L. speciosa, Wall.'*'); HawalbAgh, in Herb. 

Hort. Sabar. “ Aapleninm 12 ; 26-6*49 "on ticket; Gori Ganga Vy,— Ranti 8500', 
MacLeod. 

: Canada and the Saskatchewan to BraKll C^io Janeiro) 
Europe : British Isles. 8wedou and Russia to Spain, Italy and iXarkey, Mingrclia, 
Szovitz ; Asia : Siberia ; N. Ind. (Him.) Sikkim and Bhot4a ; Assam— Khaaia Dlst. 
4-6000', “ common, or at least frequent", Clarke , Kohima— Jakpho Mt. 7000', Clarke ; 
Oentr. Prove, s Pachmarhi, Duthie ; Bombay PreRy.— Mts. of Malabaria (Clarke iu 
• Rev.' ), S. Ind., common on the Mts. at the higher elevations, S. ft W. China ; 
Hongkong, Japan. J/r. : Azores, Algeria, Tunis, Abyssinia, Angola ; Centr. Afr., 
Nyassa Land, Zambesi Land. Natal and Cape Colony. Masoaren Islands. 

Indian plants of this fern all seem to be small,— well within the dimensions 
given in the ‘Synopsis,' and copiud by Beddome, namely, sL tufted, 12 — 18 in. 
l.,/r. 2--4 ft. 1., 1 ft., or more, broad. It is well known that the European 
plant grows to much longer dimensions — up to 12 ft, in height. 

Baker says — “ O.japmca^ Th. ((^. speciosa, Wall.) is a curious variety from 
Japan and the Himalayas, with the fertile and barren fronds often quite distinct, 

the former being developed the earliest, and soon dwappearing 

Mr. MoKen sends a similar form from Natal.*' And in the summary of New 
Ferns, 1891, Mr. Baker O.japonica has been gathered in Angola by 

Mr. H. H. Johnston." Mr* Clarke says — “ Tlie common Khasi form Is very 
•mall, 12 — 18 in. high ; the fertile and barren fronds quite separate : this Is 
0. japo7ii€a, Thumb. ; 0. speciosa, Wall. But I have collected fronds of this 
barren below, fertile above." This seems to be the normal, if not the only, 
form in Japan ; I have not seen the rhizome of it. 
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In Chambrt MoDonell never got a fertile frond of 0, regaiis. In Jaunsar and 
British Garhwal specimens the fertile and steri’e fronds are quite separate. 
Dtdfiie and Gamble got both kinds of fronds on the same date, in May, Duthie^s 
specimens from Pdohmarlii, in the Central Provinces, India, and Gapible's from 
the Madras Presidency, arer typical 0. regalis^ but small. 

Sub-Ortl. lV.-~SCHIZ^EACIyE. 

Genus 32. LYGOIJIUM, cV/r. 

Sub-gen as Eulygodium, Veins free. 

1. L. mlorophyllum, R. Br. ; L. mmdem^ Sw., Syii. Fil, 437 ; 0, R. 
683 ; J3edd. H. B. 465. 

Tbans.-Ind. Statks : Zidrat Vy , 5000', Ucnorjil Sir Wm.) Gtttaero, 

1895 : 8et> “ FcrnR of the Chilrnl Relief Eximrlition,'* .lourn, Bot., Vol. XXXIV., 
No. 879, March 1896. 

Distrib. — : N. K. Him., Bliotan, Nuttall ; Bengal Plain, rare— fooch Bebar, 
Sylhot, Chittagong, Clarhe. 8. InU. — very common up to 8000'. Cejion, abundant. 
Melay Penins, and IbIcs. S, China. Australia — Queensland. Aft. : Guinea Coast. 

The only materml from the Trans-Jndus States coosists of a part of a frond 
with only sterile pinna^, the shape of wliich agrees with those of L, microphyte 
lun\ and they are unlike those of the other species of Lygodium which have 
been found in N.-^W. India. Mr. Clarke considers L. murophylhm the best 
marked and least variable species of the genus. It has not before been found 
in N. India west of Bhotan, Assam, and the plain of N. Bengal. General 
Gataoro’s plant was got in about N. Lat. 35‘^-25', and E. Long. 

Mr. Gamble ttgrees with me in the ideutilication of this specimen, and says it is 
an interesting problem in geogmpliioal distrilnition — how this and Plme 
ludene (see supra Vol. XIII, No. 3, p. 457), got into the Chitral Region. 

2. L. plnnatlfldum, Sw. ; Syn. Fil. 438. L, fltxuosum^ Sw., 0. R. 
584; Bedd. H. B. 457. X. balicifolium (Presl), Prautl, quoted by Baker in 
Ann. Bot., Vol, V., No, XVIII, 

N.-W, P. ; D, D. Dist . — Very common in scrub jungle and forest, 1-8000', Mackin- 
nons, Hope, Duthio, A. Campbell, and Gamble ; A'«7mi%y»— 2-5000', S. & W., Hope, 
Dayidson, Duthic ; Sajahanpur near Indalpur, Duthic 1885 ; Gorakhpur List, 

— Ramgarh Forest, 6 miles from Gorakhpur, A. Campbell 1887. 

Dibtbib.-* ; N. E, Ind. (Him.) up to 6000' ; Bengal — throughout Gie Phun, 
abundant, Clarice ; S. Ind,, on both pides of the Madras Presy,, common up to about 
4000', Reddom^e, Ceylon. Malaya. Philippines. N. Australia. Afr, : Angola, 
Guinea Coast. 

This fern is common in the Debra Dun. The fronds from the same root 
twine together, and if there is a eraall tree within reach togetlier twine round 
its trunk to a considerable height. I have measured a plant trailing on the 
ground, which was 12 ft. in length. The rhizome is small, erect or suberect : 
stipes approximate, w^iry, covered at base with iniimte black-brown scides : 
naked above. 

14 
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8. L. Japonloum, Sw. ; Syn. FU. 439 ; C. R. 684 ; Bedd. H. B. 467* 

Kasbmib : Jide Clarke in ‘Review’ ; Poonch Vy. 8000', Wlnterbottom ■, Jhelnm 
Vy. near Domel, ‘'in great profusion,'* MacLeod 1891 , Tawi Vy. 8500', Qamtnie 1891. 

Punjab ; Ravi Vy. 4000', McDonell ; Ku^gra Vy* Bitt,, Mr. D. Mac- 

Dongall, iidB Trotter. 

N.-W. P, : 2>. D. Dis^-^Jaunsar, Tons Vy. 8000', Gamble ; The Ddn— Vicary in 
Herb. Hort. Saharaupur ; Duthie 1883 ; Jobri, near Dehra, S600', Hope 1889, 1891 ; 
7*. Oarh, 8000', Maokinnons 1879 ; Sahlra 7000', Tons Vy. 4000’, Gamble ; Ganges 
Vy. 4-6000', several stations, Duthie 1881-88 ; Kumaun, near Banna 6600', S. 4c W. ; 
2-6000', many places ; “19 7-49, Hydroglossum,’* Herb. Hort. fiahar. ^ Davidson, 
Duthie, Hope, Trotter, MacLeod. 

DlST&iB.— .4f«a : N. Inti. (Him.) Sikkim and Bhotdn 2-7000'. 8. Ind.— W, Mts. 
rare, JBeddome* Ceylon. Java. Philippines. China— Hongkong. Japan* N* 
Australia. 

Clarke says this plant differs very little, in his opinion, from L* flexuoBvm^ 
and Beddome that it is probably only a form of Z. fiexuoBum* Why not vice 
vend ? I see marked differences, and do not see the probability suggested. 
The rhizome is distinctly creeping, though perhaps slowly, and branching ; 
I have not seen Z. imnatifidmn with that habit. 

[ ANOIOPTERIS evecta, Hoffm. In the Saharaupur Herbarium are 
two specimens of this, contributed by Dr. King, one of which is 
ticketed Hindu Koh,” and the other, from the Dalzel Herbarium, 
“ Ijahore ” ; but I think it iHJst not to give this as a N.-W. Indian 
species. In the ‘ Stpiepsis * is noted, under AngiopteriSy Peilodochea 
saliei/olta, Presl., as “ an entirely obscure plant, supposed to have been 
gathered in Lahore, said to be like AngiopteriSy but w^ithout an 
involucre.” I do not understand Beddome's entry — “Through- 
out the Indian region up to 7000' elevation.” Clarke only 
says*— “ Round Bengal, alt. 0-7000', from NepAl to Bhotan and 
Chittagong.”] 

1. O. lusitanloum, L. ; S^n. Fil, 446. 0, mlgatumy L,, vwr. 
Aitehuofiiy C. B. Clarke in ‘ Review ’ 686. 

Afghan. : Kurtam Dist, “ uo the shingle plains, at an altitude of 6000' ; August”, 
Dr. J. E. T. AltchUon, No. 464, 1880. 

Punjab ; Rawalpindi and Hurroo Bridge 2400', Aitch. C. B., and in Herb. Hort. 
Sabar., 1882 ; Salt Range— Tilla Mt., and Rbotas, Aitob. 1872-74, in Herb. Hort. 
Bahar. . 

Mr. Clarke’s desoriptiou of his 0* vulgatum, var. Aitchisoui, is “ Rhizome 
elongate, bearing annually 4 — 10 fronds in suocessioD, 2— 2^ in. 1. by | — J in. 
br., oblong, texture stout.” 

Dist BIB.— Europe : Guernsey : shores of the Mediterranean ; S, France— Pan, 
P. N. Prater. 

Mr. Clarke remarks “ There is no othei Opfd$eglo88vni in the Ilerburium ” 
(Ko>v ’r), “ nor any picture much like this : the rhizome appeal's to bear a 
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«oooession of froiidf* in one season : tlieso are 1 — 2 fully developed, 1 — 2 young 
ones emergent, and several withered laminae on tlie rhizome/^ The rhizome is 
“ elongated upwards, not horizontally. As I find this plant agrees with 
the figures given in Britten’s ‘ Earopeati Perns ’ for 0. lufntanicum, I place 
it under that species provisionally, though I wag at one time minded to 
make a new species of it — 0. AiRhsmi. It appears to me quite unlike 0, 
vtdgaimi. 

Mr. Clarke i*enuwks : — “ A. Braun, in ^euber, FI. Azorica 17, defiorihes an 
0. polgphyUutn ; but this has venose fronds, the whole plant only 1 — 2 in. higii, 
and oomos from Teroeira, and is probably not near 0. AitrJaaomN A discussion 
regarding 0. L.,and 0. iwhjfhyllum^ A. Br., by H. C. Watson is to 

l)e found m “ The Azori^s,” by F. du Cane Godnum, F.L.S., F.Z.S., &c., and in 
mannsci’ipt Notes on the plants contained in the colleetion made by M. Drouet 
in the Azores in 1H57,” sent to H. C. Watson by Rol>ert Shnttlew'orth, Ph, D.^ 
of 17th July 1871, which Mr. Baker has shown mo, 1 find as follows : — “ 89* 
Although no Ophiogloasum is in Drouet ’h eolleotion, I have abundant speci- 
mens of tlw so-calkd 0. ln»ifnnfcmn of the Azores. This has nothing really 
in common with the true 0. ImitanicAun. I consider it a distinct species from 
0» vulgatum (under two of the forms of whuih Milde quotes it) for it is appar- 
ently widely distributed -^Silesia (Milde). I have it from Aralaa and else- 
wliere ; and I have received it, or a similar Fpecies (whicli for the present, on 
account of an apparent midrib— false, probably — 1 have called 0. Heverchmii) 
from the neighbourhood of Brian(;on (Hautes AJpes) in good siHJcimens, hut as 
being very rare.’* 

2. o. vulgatum, L. ; Syn. Fil. 145 ; C. R. 5G8 ; Bedd. H. B. 464. 

PUNJi^B : Chamha Kantli, 13 miles from Dalhouwe 6500', McDonell 1882 ; 

Simla Reg. — Hattu Mt. 8-9000', Dr. G. Watt 1885 (Blanford in List) ; Bagi (Hatta 
Mt. ? ) 9400', Blis* 1891-92. 

N.-W. P. : H. H. Diet — Jaunear, Thadyar 7000', Rogers J891, Bodyar 8000 
Gamble 1894, Kathida 7000', Gamble 1896; Musaoorce— ‘ The Park,’ above 6000', 
Mackinnons 1885, Hope— seen July 1892 — too late in the season— station shown 
to me by V. Mackiunon ; in the Di'm — Kalanga Hill, near Dehra, 8000', Gamble 
1894. 

Distbib.— iV. Amer ^ ; Quebec and Ontario soutliward to Florida and California ; 
Kentucky, Tonessee, Texas and Arizona to Alaska. Europe : Lapland, Britieh Isles 
and almost all other countries to Caucasia. Atia : N. Ind. (Him.) Sikkim 3-4000', 
Anderson, Clarke, Levlnge ; Bengal— Chutla Nagpur, on Para ndth Mr. 2600', 
Clarke Noi. 88828 and 83836. Japan, Sandwich Islands, Australia, N. Zealand. 
Afr. : Azores, Abyssinia, Guinea Coast, Angola, 8t. Helena, Zambesi Land, Cape 
Colony, Mascaren Isles. 

I cannot make out the difference between 0. miyatuniy L., and 0. retint/aium, 
L, nnkss it bo that the net-work of veins is fine all over the frond in the latter 
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named q)eoies, and in the former five only near the margins^ the inedbes in the 
centre being long and narrow. Anyhow, I C(m see no difference between 
the N.*W. Indian specimens and thoae 1 have gathered in Scotland, except 
that one of Gamble's plants from Jaunsar and another of his from Kalanga 
Hill in the Ddn, both in my possession, have two fronds, one of them steritep 
So a|^ has a specimen colltMjted by Dr. King, in the Teesia Valley, Sikkim, in, 
1876. B,ddome, in Suppt. H. B., 1892, says he Ixilievcs “ all the Himalayan 
speoimens are referable to reticulatum ; I can see no difference in the venation.'* 
Why, then, does be favour 0. rdiriHatum 7 

Genus 84. BOTRYOHIUM, Sw, 

1. B. lunarla, Sw. ; Fil. 447 ; C. R. 587 ; Bedd. H. B. 469. 

Afghan : Kurram Vy., Sboml Toi “ profuse ", 9-10,000^, Aitch. 1879. 

West of Gnlmarg, 9000', Aitch. 

Punjab ; Uatiu Mt. 8-9000', Kamalhori Mt. 9-10,000', Dr. G. Watt 

1885, fidti Blahford. 

N.-W. P. ; r. Nag Tiba Mt. 910, 000', W. Gollan 1881 ; Damda Vy. 

10*11,000', Du tb ie 1888 ; AT^/ watts above Tola 12,000', 8. & W. ; Garbyang 12,000', 
Dathia. Also— N.-VV. India, Jameson, /i/ic Clarke in * Review.' 

DiSTRlB. — A^ Awrfr. ; Greenland, Newfoundlaud, Canada, British Columbia ; 
TJ. 8, : New York, Lake Superior, Colorado. 8. Patagonia, Kuropt : Iceland, 

Arctic Russia, Livonia, Lithnanin, and Caucasia ; British Isles \ Spain, Italy, Switzer- 
land and Mediterranean Islos. Aila : W. Thibet, Falconer : Karakoran Range, 
12,600', Clarhe\)A, Ind. (Him ) Sikkim— Laehen 10-18,000', Hk. fil. Kamschatka, 
Japan. Australasia— S. Australia, Tasmania, K. Zealand. 

2, B. ternatum (Thunb.) Sw. ; Bju. Fil. 448 ; Bedd, H. B. 110. 

Punjab ; McDonell ; Simla Simla, ‘‘a little below 7C00'," Blan- 

ford ; Summer Hill, Collett, Chadwick Falls 6000', Bliss, “ The Waterfalls Bliss ; 
Mashobra 76-8000', Bliss, Watt. 

N.-W. P, : D, D. JWsf.— Jaunsar, Bodyar, Mrs. Sladen 1880; Mnssooree, 10-7-46, 
in Herb, flort, Sahar., under JJ. dauoifolinm ; ‘The Park 6800', Macklnnons 1886 ; 
ATttW/iMa— Naini Tkl, Levingo : fde Bedd. in Suppt. H. B., Bhim Tal, W. Ainslie, in 
Herb. Levinge. 

Dibtkib. — N. Amtir, : Nootka and Hudson's Bay Territory, Canada ; (/. 8 . : New 
England, westward to California, Washington, and southward to Florida. 8. Amer. : 
New Grenada. Europe ; Lapland, Spain (Pyrenees), Hungary. A»ia ; Siberia, 
Kamschatka, Japan ; N. Ind. (Him.) Nepal, Wallic/^ No. 49, Sikkim— A j, 
Zevirtge ; Ctntr. Ind- : Mt. Abu, Sir M, Grant Dvjf. A Tasmania, 
N. Zealand. 

Indian speoimens of this form used always to be ticketed JB. daudfolium. Wall. 
Bat I saw in Mr. Gamble's collection a specimen of Mr. Clarke's, got in 
Assam in 1886, No. 45827, named B. Jaucifolwm, which seemed to me to be 
typical, and quite different from those others. About the same time Mr. Trotter 
tcld me that Mr. Bliss thought the Simla fern was not davafoUum, and on hear- 
ing that I also Iiatl doubted this, Mr. B\m wrote— 1 am very pleased to find 
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fchit, at last, some ono besides myself has discovered that our Mashobra (Simla) 
Botrythium is not B. (laimfoliuin,^* 

[ Beddome, iu his Handbook, gives B. damifoliim^ Wall., as found 
‘throughout the Indian region, up to SonO' elevation;” but the 
only specimen in the Kew Herbarium from the westward of Nep4l 
so named is one marked Kumaim, H. BI. 49, ‘tm mem varietue^ 
Wall. 48 ? ” But No. 48 of Walliohc’s catalogue is B. lanugmostm^ 
Wall 

The other habitats of B. ilamifolium^ to which the 8i)ecimen8 in the Eew 
Herbarium are referred, are Nepal, Winterbottom ; Sikkim ; Bhutan 
Griffith ; Nilgiris, BMomn and Clarke ; Anamalais, Beddme. 
Ceylon, Gardner. China — Yunnan, Ilmry. Japan. Samoa.] 

MoDonelPs specimen of fernahnn from Ohambi is curious ; it has two sterile 
segments at the base,— the fertile branch starting 1 J in. up. A Mussooree specw 
men I have from the Messrs. Mackinnon, sluiws the sterile and fertile branches on 
segments splitting from a (iominon stipes at l>art*]y half an inch from the root 
stook, — the sterile one 7 in. I. by 7| in. broad, tis mounted. The fertile branch has 
a stipes 10 J in. 1 , inch broad, as pressed ; frond over G in. 1. tripinnate. 

Mr. Ainslie^s specimen from Kumaun, in the Levinge collection in Dublin, I. 
noted as being very lax in lialit : sterile branch J-J in. 1. from the point of 
separation : fertile branch 24 in. 1., much branching. In tlie same collection 
I noted a remarkable s|)ecimen collocated by Mr. Levinge in Darjiling, alt, 7160', 
12-10-1882, of which the fertile branch starts at 3 inches from the rhizome ; 
the sterile spike (or the frond) then curves to the right (as mounted), and J in. 
higher up throws olT to the loft a fertile branch with a tliick stipes, which IJ 
inches higher splits into two fertile, hmnehing, segments of equal length. I 
believe Professor L. M. Underwood 8.ays that what 1 call B. iermlum is B. 
obliqfmm^ Muhl 

3. B Virglnlaimin, Sw. ; Syn Fil 448 ; C. R. 588, including /3. 
lanugtmsmny Wall. ; Btdd. H. B. 471, including Janwdnosum^ Wall 

Punjab: Hazdra Vy. 8000', luayat, collector from Hort. Sahar. 

Nd. 20888 (Herb. Number) ; Chamha State — McDonell. 

N.-W. P. : T, Oarh., I>atnni 7000', Gamble 1898, No. 24348 ; Murili 8000', 
Gamble 1894, 24886 ; Duthic 1898. 

Distbir. — N. Amer . : New Brnnswlok to Florida, and westward to Arizona 
and the Pacific Coast, fde Underwood. S. Amer. Ecuador and Brazil,— 
^Sy%optii\ Europe : from Norway to Austria. Ae^a : N. Ind. (Him.) Sikkim— 
Bunjjcbee, King 1878 ; marked “^abnormal form." 

I give this species as new to India, because -I have no distinct recollection of 
King^fi Sikkim specimen, noted above ; ai:d, besides, that specimen has not been 
recorded. While I was at tbe Royal Herbarium, Kew, in 1888 or 1889 , along 



M0‘ JOURNAL, BOJTBA F NA TORAL BISTORT SOCIETY, Vol. XV. 

wiA Mr. MoDoneH, I detected the Charnb* specimen in liis possession ; and 
Since then a few other specimens have turned up. Instead of making this a 
variety of the common Indian fern, B. Imugimmm, Wall., I bow <o authority, 
and give it as B. virgmmum, Sw., because the fertile segment of the frond 
separates just below the base of the sterile part, and the cutting is sharper than 

in B. and the texture is not woolly. It is one of the raiest of 

Indian ferns. 

Now, in finally revising this article, and having had the advantage of studying 
well authenticated specimens of the American plant, I am all the more satis- 
fied that it is quite distinct from Wallich’s B. Imvginmim bntlamnotso 
sure as I was that the above noted Indian specimens are the same as the 
American plant. More material is desirable. 

4. B lanuglnosum. Wall. Cat. 48. B. vkgininmm, Sw., 0 ., B. lamtgi- 
tmm. Wall. Syn. Fil. 448 ; 5. virgmmum, Sw., C. E. 688 (JS. lanuginomm. 
Wall., given as a ^nonym.) B. mrginimum, L. (under Omunda), var, 
B. Imuginomn, (sp.). Wall. Cat. 48, Bedd. H. B. 471. 

PCKJAB ; Chamba, McDonell, In I.igt ; Simla Simla ; not 

nncommon, Hope, Blanford, Trotter, Blls». 

N.-W. P. : D. I>. Ditt,, Mussooree, In various places, 46-7000', Duthie, Mackin- 
nons, Hope, A. Campbell ; T. Oarh.-SamTsa Vy. 6-7000', Duthie near Sainint 
6000', Gamble 1898 j Kumaua : Wallioh j Gajur Psiw, Davidson ; Naini lal 
6000', Hope 1861 ; Almora 6-6600', Madden, 8. & W., 1848, Hope 1861 ; between 
Dandlhfithand Kar41a 6-6000', Duthie 1884 t 6-8000 ,« common ", MacLeod 1898 
DiSTaiB.-^f<<i ; N. lad. (Him.) Nepal, Wallich-. Sikkim and Bhotin common' 
ClarSf, Assam-Khiaia Diet 4-6000, very common, CVoris ; Manipur 6600'* 

8. Iiid.-at the higher elevations on the W. Mts. Ceylon-above Newera Elya 
China— luunan and Hupeh Henry > Yunnan llannoch. ' 

1 ho distinctions between B. virgtnimtm and B, lannginogum are thus stated 
by Bcddomo In the typical American plant the fertile branch arises from 
the base of the sterile portion, and the latter is quite glabrous : in the Indian 
plant the fertile branch always springs from well above the base, and the 
sterile portion is more or less hairy,” These two distinctions being, with rare 
eiceptions, ooincident, are corroborative evidence of permanent and, I should 
say, specific diilurences, I see a few soft hairs on some specimens of B, Virginia 
anum, bat nothing amounting to wooliness. 

Clarke refers to Milde's monogram on BotryfJtimi, and to bis Fil. Europe, 
191-209, in which that author divides the genus into two main sections viz 
( 1) Cells of the epidemis straight : (2) Cells of the epidermis flexuose j seoo^aiy' 
pinnsB of the low^ pair of pinnae anadromous ; and he (Clarke) says that 
the second section oontains Bi virgmimum (the American type plant 
only) : the first section comprising, among other species, B. lanugmotm 
WaH., which Milde and Prautl both hold to be a good species’ 
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one character being the catadromous secondary pinnae at base of a sterile 
segment, Clarke finds that all the Indian material he has seen seems one 
species, with straight epidermis cells ; but he can make very little of the ana- 
oata-dromous distinction. Milde finds both sets of plants in the Himalaya, and 
reckons them very distinct species. After examining all the specimens of B. 
lanuginosufH in Gamble’s and my oollcotions, I find that a decided majority is 
catadromous , but one specimen is anadromoiis on one side, and has pinnules 
exactly opposite each other on the other side. I think with Clarke that this 
distinction may be disregarded, — the more so that it is not needed. 

B. lamginomm varies very much in size, cutting, and habit. I have a 
specimen from a little below Naini Til with stipes 4 in. and frond 5 in. 1. by 
6 in. hr., and another from the hill north of Aimora, grown in open pasture — 
mounted on two sheets, though minus the upi^er third — the lower pinnae of 
which are 10 — 11 in. 1. by 0 — 9 in. br., as mounted. The next higher pair of 
pinnae are 7| and 9 in. 1. by in. br. The fertile spike is about 8 in. 1. with 
lowest pinnae 8^ in. 1., tripinnate like the rest of the frond. A large frond, also 
from Kumauu, Davidsorty is much more compound, and may almost be said 
to be quinquepinnate. I look upon the sterile part of the plant, taken 
together with the stipes, as the frond, and would not talk of it as a segment. 
It is a regularly pinnate frond, and the fertile spike is an extra branch or pinna, 
which does not interfere with the symmetry of the frond in other respects. I 
am confirmed in this view of the structure of the plant by finding in Gamble’s 
colleotiou a specimen from Ootacamund, in the Nilgiris, wliich, besides the 
usual fertile pinna (in this case as in all Mr. Gamble’s Nilgiri specimens, taking 
off above the second lowest pair of the frond), has a small fertile pinnule 
on one of the lower pair of pinnas taking off above the lowest pair of 
secondary pinnm or pinnules. Another curious specimen in Gamble’s collection 
from Mysore 5000', “ coll. W. A. Talbot,” No. 8087, 1893, has two fronds 
springing together from the same root, about ocjual in size, and perfectly 
normal, each with its fertile spike. My large specimen from near Aimora baa 
some sori on the sterile pinnee, one cluster of six on the fourth pinna from the 
base, and several others here and there. I think a similar case was mentioned 
lately in the Journal of Botany with regard to another species of Botrychium. 
B. lanuginosum has a thick rhizome and thick, fleshy roots, and is a terres- 
trial fern ; but, like various other plants of the Himalayan forests, it is some^ 
times found growing in the olefts of branobea of trees, sometimes high up. 
I have two specimens from Assam which are quite glabrous. 
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SNAKE-BITBS AND POIkSONOUS FISHES, 

By P. W. Basshtt-Skith, m.b.g.s., b.n. 

' {lU-printedfrom Vol, XI. of the pNCYCLOPiEDiA Mbdica.) 

From very early times there has beeo a common belief that certain people 
had a peonltar power of freely handling venomous snakes, and that a measure 
ef resistance to the poison was acquired. Some of these ** snake men are not 
only described in old records as being immune to the poison, but also as having 
a remarkable induenoe over the snakes themselves ; it was popularly supposed 
that snake blood flowed in their veins. 

In present times it is well-known that some men exhibiting snakes in India 
frequently rub in small quantities of the venom on the back of one hand with 
the other, a small part being probably absorbed. In South Africa the Hot- 
tentots are said to eat the heads of poison snakes when killed. 

Serpents were very generally worshipped by ancient man ; their great beauty, 
grace of movement, and frightful power of cau8ii\g rapid death by injeoting 
venom, or by crushing, appealed strongly to the superstitions of the people, 
who either associated them with death or wisdom. 

This serpent worship was almost universal, and is nowhere more prevalent 
than in India, where even in the present day the cobra is held in very great 
veneration, and it is never willingly killed by the Hindoos. In pre-Bnddhist 
times, that is, about 6(X> n.c.. the gods were represented with a canopy of 
five or seven cobras over them (Naja figures'), and in the old cave temples 
very beautiful relics still remain showing these. In Southern India a single 
cobra is frequently represented alone. It is also one of the symbols of Shiva 
now. 

In Egypt the old papyrus records show that snakes were divided into two 
olasses ; one, generally the cobra, being associated with divinity and syro* 
bolising wisdom ; the second representing the malign influences and death, 
depicted as the serpent “ Apep,’* the emblem of darkness, and the enemy of 
** the sun. 

In China these beliefs take a more practical form, the concretions, etc., of 
snakes finding a prominent place as therapeutic remedies. Traditions of the 
same kind have been passed down from mediroval days to witches, etc.,— virfa 

Macbeth, ” 

Many curious powers are attributed to snakes beyond the mesmeric infiu- 
ence they exert over their victims before springing upon them. Thus a 

krait ’* or species of Bungarue found in Scinde is called by the natives there 
^^pyan*’ or drinker. This snake is said to suck in a man’s breath when he 
sleeps, the result being that he dies at sunrise, with a swollen face, but no mark 
of a bite on him. No one will sleep on the ground for fear of the ** pym ” in 
this district. The natives, however, admit that it can bite, but rarely does. 

Venomous snakes aro divided into two main classes— (1) Colubrine, 
(2) Viperino. 
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'The Colubrine again into (1) Elapidn, or land snakes. 

(2) H}'dfophid4e, or st^a snakes* 

The ElapidsB include— 

(1) Naja, or Cobras found in India, China and N. Africa. 

12) OphiophaffUB, or Hamadryads, found in India and East Indies. 

18) BungaruB, or ** Krait,’' of India. 

( 4 ) HoplaoephaiuBj or Tiger snakes, etc., found in Australia. 

(5) pBmdechiB, or Black snake, found in Australia. 

(6) Acanthophis, or Death adder/' found in S. Africa and Australia. 

(7) ElapB, or ** Coral snake/’ found in W est Indies and Brazil. 

The HydrophidsB include — (1) Hydrophist (2) Enhydrina, (3) pBlamiw, 
14) PlaturuB, (5) AipyBtirus, 

The poisonous Yiperine snakes are divided into — 

(1) Viperidro^ or true vipers. 

(2) Crotalidm, or pit vipers. 

The most important of the former are — 

(1) Dakota, or “Tic^polonga, ’ ** Russel’s viper,” of India and Ceylon. 

(2) EcMb, or '' Fursa,” of Northern India. 

(8) CerdBteB, or ** Horned viper/’ of Egypt. 

( 4 ) Pelias^ or Common adder,” of Europe. 

X)f the latter— 

11) CrotaluB^ of Rattlesnake, '* of America. 

(2) BothropB, or Fer de Lance,” of W. Indies. 

(3) HalyBf of India. 

GeoOBAPHICal DiStbidTjtioK. — P oisonous snakes are found in all tropical 
areas, except certain oceanic islands, and in most temperate ones, New Zea- 
land being a marked exception. 

Each region has, however, distinctive characters. 

In Asia and Africa the cobras, hamadryads, kraits, and true vipers are 
most abundant. 

In America the Crotalidss. 

lu Australia the pit vipers are not at all represented. Krafft states that 
twenty-one innoonous and forty-two yenomous snakes occur there, but of the 
latter only five are dangerous to man ; those include HoplocephaluB^ PaiudechiB^ 
and Aeanthophift. 

Id South Africa, chiefly the Acanthophis, or Death adder. 

In the West Indies, Elapa and BvthropB. 

The Mortality from snake-bite in India is very high, being even now put 
down ai about 20,000 annually, equal to about 1 to 10,000 of the population. 

In Australia the death«rate proportionately is considerably less— probably, 
as Martin states, due to the people having a much better knowledge of what 
to do. 

The most deadly makes in India, according to Fayrer, being in order of 
UiVfrity of action — (1) Cobra, (2) Kraits, (3) Daboia, (4) Lchis, 
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In Australia HoplqetpMu$ H, ^perbm, and F$eudeohiM ara the 

worst. Tho sea snakes rarely attack man^ though so common in Australm 
and waters of the Far East. 

Anatomical Chabaoters. — The ** true vipers ^ are distinguished by their 
triangular-shaped head and constricted neck ; the scales ou the head are 
generally small, the loreals (scales between the nasal and anterior ocular) 
ara almost always wanting. The pupil is vertical ; the fangs are tubular, 
large ; reserve teeth being present, but no others are found on the short 
mai^illary bones ; the tail is rapidly attenuated. 

The “ pit vipers ” have triangular heads, but with large scutfs on the top ; 
otherwise as in the true vipers, the poison fangs are very large, the maxillary 
bones are small and very movable, and the tail ends in a rattle or hard spine. 

The poisonous Coluhrim have smaller heads of regular shape ; the soutoe 
on the top are generally well-marked and regular ; the ** loreals are usually 
absent ; the maxillary bones are longer, less movable, and the fangs smaller 
than in the vipers, and they are grooved along the anterior border and not 
tubular. The pupil of the eye is generally round, and the tail gradually 
tapers to a point. 

The Uydropkidce, or sea snakes, have small heads, with the nostrils on 
the upper surface. The anterior frontal scutes and loreals are absent, the 
pupils are round, tho ventral shields are usually absent, and the tall is 
flattened from side to side, the tongue is short, and the poison fangs are 
small and grooved. 

The great distinction between non-venomous and poisonous snakes is that 
the former possess two complete rows of small ungrooved teeth on either 
side of the upper jaw, the outer row, twenty to twenty-four in number, 
being attached to the maxillary bones, the inner to the palatine ; when they 
bite, they leave characteristic marks. 

In poisonous snakes the outer row U represented by one or more tubular 
or grooved fangs, firmly ankylosed to the maxillary bone, which is freejy 
movable; this mobility allows the erection and depression of the fangs. The 
anterior is always the largest, the others, if present, being reserve teeth. 
'When those snakes bite, they leave usually two punctures only. 

The Venom is secreted by a compound racemose gland, which Gunther 
describes as being homologous with the parotid glands of mammals, having 
large alveoli which act as receptacles for the fluid ; these glands are placed 
behind the orbit above the angle of the mouth ; they are invested with a 
dense fibrous sheath, being also covered by the masseter muscles. The 
excretory duct posses forwards, opening into the base of the sheath pf 
mucous membrane covering the fang, being here bent at au acute angle, so 
as to face the front border of the tooth, thus allowing the fluid to flow freply 
down the tube or groove as the case may be. When the snake opens its 
mouth to bite, the muscles act on the maxillary bones and erect the fangs ; 
as the jaw closes on tho part bitten, the mr.ssctcr and pterygoids compress 
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the poiflon glahdB so that the Tenom is forced down the duct into the tooth 
and injected into the wound. The firmer the hold obtained, the greater the 
quantity of venom injected, and the greater the danger. 

Non-poisonous snakes also have rudiments of this gland) which secretes % 
poison not in sutficient quantities to be harmful, but sufficient to render them 
resistant to the toxic effects of other poisonous snakes when bitten. (Fraser.) 

In 1890 Prof. Fraser asserted that the serum of poisonous snakes 
possesses antitoxic powers, and preHumes, that this was acquired by the 
snake swallowing its own venom. Cunningham later disproved this, showing 
that the natural immunity of the snake is quite distinct from the artificial 
immunity, which is established in other animals as the result of continued 
cumulative treatment by cobra venom, and that it is unconnected with any 
material of the nature of an antitoxin. He found that cobra serum had no 
antidotal effect on Daboia venom ; ho does not therefore believe that the 
immunity of snakes is due to the swallowing of their own venom. 

The fact, however, remains, that most reptiles and amphibians possess a 
high degree of resistance as a natural property, quite independent of any 
process of self-protection. One of Cunningham’s snakes readily resisted an 
amount of cobra venom enough to kill one hundred fowls, yet its serum had 
no protective power ; its blood indeed was highly toxic for one week after, 
enough to rapidly kill a fowl when injected. 

The immunity of snakes to venom of other and the same species is not 
absolute though general, for I have seen a Dahoia rumlli in captivity attack 
a second in the same cage, which was found dead soon after. Also any one 
who has seen a fight between a hamadryad and a rat snake Dhamin of 
equal or larger size will remember the gradual poisoning of the latter, which 
nevertheless meanwhile inflicts much local injury on tho less powerfully 
toothed but successful adversary. A species of Pmigaius or “ krait of 
Scinde will kill and swallow the very venomous ** fursa or Eckit 
carinata, Cunningham further believes that the degrees of susceptibility to 
some extent run parallel with the respiratory acquirements, the slow-breath- 
iug, hybemating reptiles and lizards having the greatest resisting power. 
The mongoose is remarkably resistant to cobra poison, requiring from 10 to 
25 times as much venom per kilo as a rabbit to produce lethal effects. Elliot 
believes that the success of thi 3 animal fighting cobras depends on (1) its 
great agility, (2) its habit of “ setting up its fur, thus deluding the snake 
as to the vulnerable part. Its immunity is due to the habit it has of seizing 
the snake by the bead, and often by so doing incising the gland with its 
sharp teeth, causing the venom to escape and be swallowed by the mongoose ; 
this would also reduce the possible amount to be injected down tbe fang. 
Then there is the inoculation of minute quantities of venom from repeated, 
but ineffectual, scratch -bites. In these ways a partial immunicy, which is 
Hereditary, is established, becoming lost in time if the animals be removed 
to etf untries wheYe cobras do not exist. 



116 JOURNAL, BOMBAY NATURAL BISTORT SOCIETY, Vol. XV, 

Other omturei are ilightly immune, as pigs and goinea^fovl ; the latter, 
according to Calmette, being to a alight degree protected by having large air 
•aos. It has lately been shown by Calmette and others that the resisting 
power to venom becomes greater the larger the animal ; thus it takes a 
much smaller dose of venom proportionally, volume for volume, to kill a 
rabbit than a dog, man being even more resisting. 

Venom is obtained pore from the different poisonous snakes by either 
making them discharge the fluid direct into a watch-glass, this being assisted 
out by gentle pressure applied to the poison glands, the snake being held 
in the hand with its head directed away from the operator as described by 
Calmette ; or the venom may be obtained by causing the snake to bite at a 
watch-glass covered with gutta-perohsi the fluid collecting on the under side. 
The venom should be taken from a fasting snake every two weeks or so. 
From a good-sized cobra about 2-3 o.cm. is the average quantity obtained by 
Calmette, after which be generally artificially feeds the snake. 

The venom thus oolleoted has much the same appearance in all snakes— ' 
a limpid fluid of yellowish colour ; from the cobra it is a faint yellow, that 
of the hamadryad being a golden yellow ; it has a slightly acid reaction and 
an average specific gravity of 10*50 ; a bitter taste is said to be present in 
the venom of the* cobra, but not in that of the Daboia. When the venom is 
placed under the microscope, nothing should be seen except a few epithelial 
cells and perhaps some oootaminating bacteria. When kept moist, it gra- 
dually becomes more acid and decomposes, forming a coagulum, the fluid 
remaining poisonous. 

Venom, when dried at a moderate temperature, 20'^ C., forms reddish- 
yellow or brownish-yellow crystalline scales, or it becomes agglutinated into 
little masses like gum-arabic. When thus dried and kept in the dark, it 
retains its toxic powers indefinitely. The dried residue equals in weight 
about 20-30 per cent, that of the moist venom. If the venom be boated at 
once after collecting to a temperature of 100" C., its toxio effect becomes 
impaired, and also if it be exposed to light. 

The poisonous properties of all tenom$ depend upon the presence of at 
least two distinct toxic proteids. These protelds are similar to other albu- 
moses produced fiom albumens, which may have been obtained by 

(1) Boiling under high pressure. 

(2) Gastric and pancreatic digestion through the agenoy of a ferment. 

(3) The direct vital activity of cells. 

(4) By certain micro-organisms, as BocHIm diphtherix, B, tuhtrculowi, and 
B.anlhraci$; by means of a ferment in the case of diphtheria, but by the 
direct action of the other two. 

The proteids of venom are elaborated by a process of dehydration of albu- 
men, without the action of any ferment by the epithelial cells of the poison 
glands, the ultimate prodnot stopping short at the albnmenose stage, not 
proceeding to the production of peptones as ocouts in all the before-mew- 
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tioned, except the toxin produced by diphtheria. (Sidney Martin,) In all 
caaesy however, these albumoses, though differing greatly in intensity of 
action, yet when gaining access to the blood produce certain toxic effects ; 
hence the antitoxic principle which now underlies the treatment of snake- 
bitn, etc. The poisonous properties of peptone are becoming much more 
recognized through the work of Prof, Wright and others ; it is an important 
fact to deal with in the preparation of antitoxic and prophylactic serums. 

It has been shown by Martin and Qavan Smith that when dried venom 
is heated, it separates out into an albumen coagulated by beat, C., 

and a filtrate non-oougulable at any temperature, its action being, however, 
destroyed by boiling. 

It has been further shown by Calmette that the albumen thus coagulated 
out has little toxic power, but that the filtrate, when dialysed out in a 
current of sterile water for twenty-four hours, gives a solution which, on 
being dried m vacuo, forms a brownish amorphous powder forty times more 
toxic than ordinary venom. 

The i mount of the ooagulable and non-coagulable proteids varies in amount 
and proportion in different classes of snakes ; thus in the Oolubrine there is 
a large amouxit of non-coaguluble poison, in the Viperine there is a very con- 
siderable quantity of the coagulable ; on this difference depends to a large 
extent the variation of the symptoms produced by individual snakes. This 
is nevertheless only one of degree, as the toxk efeett of the non-coagulable 
poieon are very much the eame in all, acting principally on the nerve centres, 
producing death by paralysing the respiratory centre in the medulla. The 
ooagulable proteid acts chiefly on the blood-vessels and heart, being a 
powerful local irritant. 

Cobra poison, which, as before stated, is rich in the non-coagulable pro- 
teid, kills by producing asphyxia, the heart beating after respiration has 
stopped ; hence the use of artificial respiration in the treatment. 

Rattlesnake venom is rich in the ooagulable proteid, producing disastrous 
effects on the blood-vessels and heart* 

Australian snakes show a good deal of both, and have an intermediate 
action. 

Sir Joseph Fayrer found that cobra venom killed without destroying the 
coagulability of the blood, whilst Daboia (viper) poison caused complete and 
permanent fluidity, the blood of the animals so killed being excessively toxic. 

Cobra poison produces little change in the pupil, Daboia widely dilates ; 
salivation is a constant symptom of the former, rare in the latter. 

When eiperimanting with venoms, Calmette and others at Lille use only 
the non-ooagulable proteid, by which means they get rid of the intense local 
reaction of the second proteid, and as the chief toxic properties are in the 
former, the physiological effects of the venom are better thus watched. He 
also at once mixes up the venoms of all his snakes, from the sum total of 
which he obtains his dried toxin for szperimental pnrposes. 
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It has been found that the non-ooa^Iable filtrate of all venotnons ranked, 
whether Yiperine or Colubrine, has, when injected, the same obaraoters and 
gives rise to the same symptoms. 

The rapidity of the onset and the severity of the case depends on whether 
the virus is injected direct into a vein or into the subcutaneons tissue. It is 
rarely absorbed by healthy mucous membranes, but Fayrer is strongly adverse 
to the practice of sucking cobra bites. Also recently ejected venom acts as a 
powerful local irritant when applied to the conjunctiva, and may be ab8orl)ed. 

The question of absorption and the neutralisation of venom by the various 
secretions of the body is of great interest, having been specially studied by 
Prof. Fraser and Capt. Elliot, I.M.S. 

Martin states that gastric digestion does not affect cobra or Pseudechis 
venom, Mitchell says it does that of the rattlesnake. Fraser found that 
snake venom introduced by the mouth was not followed by any bad results. 
This was either due to non-absorption, or the chemical changes produced there 
by the gastric secretions. The latter was disproved by finding that after 
removal it still retained poisonous properties when injected into the blood. 
He next found that by mixing bile with the venom it was rendered innocuoui. 

Elliot has since, by experiments on dogs, proved that after diverting the 
bile completely, venom given by the mouth was still innocuous, but that if 
introduced into the small gut, it was rapidly absorbed through an unbroken 
epithelial surface, causing death. Be concludes 

(1) That cobra poison can be absorbed through the mucous membrane of 
the small gut, though not so readily as when injected in the subcutaneous 
tissues. 

(2) That some change is induced in the swallowed cobra venom before it 
reaches a rapidly absorbing surface. 

(3) That though bile is povterfully antidotal, as proved by Fraser, yet 
it is not the only protective agent. 

(4) That tripsin is very powerful in reducing the lethal properties of cobra 
venom, Martin states that all venoms are destroyed by pancreatic digesiioil. 

The result of all venoms is at first to produce a rapid fall in the blood 
pressure, during which the animal may die ; if not, the blood pressure agaiii 
rises, going above normal, as occurs after the injection of toxic peptones. 
In cobra poisoning the blood pressure may remain high until the time of 
death, even during the aspb;^ial period ; if artificial respiration is then 
efficiently carried out, convulsions are prevented and life may be saved. 

Lander Brunton and Fayrer Concluded that, besides paralysing the reflet 
eOtivity of the cord, the poison acta on the nerve endings in the muscles 
like ** onrere. In the poisoning by vipers and Australian snakes, the 
dysphoea and fall of the blood pressure occur together ; but though pro^ 
ddoing the same paralysis of the reflexes of the cord, they do not especially 
the respiratory eetitfe. Ifi these eases, therefore, artificial respiration 
is usually of little tttaflt 



SNAKE-BITES AND POISONOUS FISHES. 


119 


The action of venom on the blood has been shown by ^Martin and 
Halford to cause a rapid destruction of the red corpuscles, the leucocytes 
being relatively increased in numbers, these very quickly degenerating, their 
vital activity being destroyed. Martin placed two small pieces of sponge 
antiseptically in the abdominal wall of a guinea-pig, one having been soaked 
in a neutral saline solution containing 1 per cent, of venom, the other in the 
solution free from venom ; oudema occurred around the sponge containing 
the venom. After five hours the animal was killed. Both sponges were 
withdrawn, hardt.ned, and sections made from them. In the first, healthy 
leucocytes were only found at the periphery, broken down ones filling the in- 
terior ; in the second, the whole was permeated with healthy phagocytes. 

Calmette, from hia experiments, finds that the venom does not act directly 
on the nerve-cells of the brain, but on the leucocytes, and that it is carried 
by them to the bulho medullary centre. 

The rapidity with which venom acts depends on 

(1) The quantity injected. 

(2) The rapidity of absorption. 

(3) The condition of the snake at the time of the bite. 

(4) The susceptibility of the animal ; the personal factor, as pointed out 
by Elliot, being very important. 

A minimum lethal do.^e always takes a considerable time to produce its 
results, and, as the amount injected is generally small, there is frequently 
time to apply remedial measures. 

Calmette gives the toxicity of venoms according to their virulence, based 
on the number of grammes of an animal killed by one gramme of poison, as 

Cobra, 4,000,000. 

Hoplocephalus, 3,450,000 (4,000,000 Martin). 

Pseudechis, 800,000 (2,000,000 „ ). 

Common Viper, 280,000. 

Bir J. Fayrer believes that a full dose of venom from a cobra, hamadryad, 
krait, or Daboia is necessarily fatal. It is only in oases where an amount 
little above the minimum lethal dose has been injected that remedial 
measures are of any use. 

The effecle of Heat and Chemical Agents , — A temperature of 100® C., if 
prolonged, will modify or destroy any snake venom, even after the removal 
of the coagulsble proteid. 

A 10 f)or cent. sol. of caustic potash or soda, after being in contact five or 
ten minutes, diminishes the poisonous properties of the virus. 

A I per cent. sol. of pot. permang. destroys one part of venom when in 
oontaot, but its action is unreliable* 

Hypochlorite of lime, 1 in 60 of water freshly made up, destroys the 
venoms completely, as also does I per cent, of chloride of gold. The latter 
two are the only ones recommended by Calmette, and are generally accepted 
now as being the best. 
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STSCPT0Bt8.--^The86 are Terj yaried according to the character of the ihake 
and the amount of venom introduced, but depending greatly upon the 
presenoe or absence of the coagulable proteid. 

If the amount injected be very large, death may follow very 
rapidly as if from shook— due to paralysis of the cardiac ganglia. When 
introduced in smaller quantity, and slowly absorbed, it produces some local 
redness and oedema, with progrossive weakness and general paralysis, but 
showing a great preference for certain centres, particularly those governing 
the tonguo, lips, and larynx, oauring inability to swallow and profuse 
salivation ; respiration is rapidly extinguished with or without convnlaions, 
and finally the heart stops, the pupil is contracted but reacts to light, the 
urine is never albuminous. If the symptoms pats off, complete recovery is 
rapid. When the poison is injected in a maximum lethal dose, stimulation 
of the centre produces violent convulsions, especially respiratory spasms, 
followed by general paralysis and rapid death. 

European Viper , — Very quickly after the bite there will be local pain and 
swelling of the part, with general prostration, feeble pulse, perhaps passing 
into a condition of semi-coma or delirium, with slight convulsions. Recovery 
is generally rapid, though local suppurations not infrequently follow, 

Daboia and Indian Vipere , — In these there is marked local inflammation 
at the seat of the bite, with swelling of the limb, great pain and haemorrhages, 
y iolent convulsions soon set in, but not necessarily followed by general 
paralysis and death. The paralysis does not especially select out the 
respiratory organs as in the case of cobra poisoning. The breathing has 
a peculiar irregular character, being at first quickened, then slowed. Bcemor'* 
rhages from the mucous membrane are common, bssmaturia and albumi* 
nuria being almost always present. The pupils are generally dilated and 
inaensitive to light. 

Raitletnake , — The symptoms following the bite of one of these snakes are 
much like those produced after a bite from the Indian vipers, except that 
the local symptoms are more marked, general symptoms of blood poisoning 
being after a short timd evident. Recovery from an almost hopeless condition 
is sometimes extraordinarily rapid. 

ileis^raZian In these, according to Martin, local pain and swelling 

of the part bitten is not generally severe. The constitutional symptoms 
come on from a quarter to half au hour after the bito, with faintness, 
drowsiness, and prostration, the pulse gets thready, respiralion becomes 
•low, hemorrhages and albuminuria are generally present, the comatose 
very condition gets deeper and deeper, respiration stopping, then the 
heart. 

Sea Snakes , — Although all these are poisonous, they rarely attack man. 
I have seen scores taken by careless sailors on the north-west coast of 
Australia, etc., without any bad resoKa. Several instances of fatal bites have 
been recorded, one having caused death in 1 j hour. 



SNAKE-BITES AND POISONOL'S FISHES, in 

The most fatal period after all bites appears to be between two and three 
hours ; more than 25 per oent. die between one and three hours. 

Treatment.— When a person has been bitten by any snake supposed to 
be venomous, the first and very important measure is to prevent the entrance 
of the virus into the general circulation. As the part bitten is generally 
one of the extremities, this may often bo done by applying a tight ligature 
at once between the part bitten and the trunk ; the second point is to re- 
move or counteract the virus as soon as possible, suck the wound to extract 
the poison, cut the part out or cauterise freely, then wash the wound well 
with hypochlorite of lime=800 parts of chlorine to one of lime, or inject 
8-10 cm. of the samo in the track of the bite ; this destroys the venom in 
iiiu, neutralising that not yet absorbed, or a solution of chloride of gold 
would act equally as well. 

Inject 10 to 20 c.c. of antivenine if obtainable into the subcutaneous tissue 
ef the flank, or if general infection is marked give it intravenously ; after 
this has been done the ligature may be removed. One should also promote 
warmth, stimulate the circulation, and carry on artificial respiration if neces- 
sary. If no antivenine is to bo had, give stimulants freely. 

Half the number of fatal cases are stated to die from fear, not having the 
heart at the time to apply any remedial measures (Krelft). 

Serum Therapy. 

The analogy between certain toxins produced by pathogenic micro- 
organisms, as diphtheria, tetanus, etc., and the products of snake venom, 
together with the oflFects that they produce on most mammals, led to the belief 
that some antitoxin might bo prepared for the latter, which would givo 
protection against the virus. In spite of the opinion of Sir J. Fayrer. and 
others that any idea of finding a physiological aniidote was utopian, it has to 
a great extent been actually accomplished : the preparation and disporsion 
of a most valuable antitoxin is now being carried on in large quantities by 
Professor Calmette of Lille and his assistants. There is also to be a special 
laboratory, under the care of Major Semple, to supply this antivenine on 
the spot for the use of India. ' 

Ilhtory , — Sewall in 1880 experimented on pigeons. By very gradual and 
repeated injections of rattlesnake poison, he produced in thwn very marked 
resisting powers to that poison. 

Cunningham, by experiments at Calcutta, found that though a fowl may be 
immunised against cobra bite by repeated injections of the virus, yet that it 
was not then protected from Dnboia poison and r«c6 versuy in contradistinction 
to the statements of Calmette and Fraser, that an animal immunised to cobra 
poison was also immune from all other snake venoms— a doctrine quite con- 
trary to Behring s law, ** that the action of an immunising serum is specific,*’ 

PhisatriXy Bertrand, and Calmette advanced knowledge a step further. 
Eicpeximenting with xabbits and the venoiq of vipers, cobras, etc*, they found 
that not only were they able to immunise the animal itself, hut they also 
‘ This laboratory is now in active existence. 


16 
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found that, the serum of these apimals had distinct antitoxic powers if 
administered within an hour of, the injection of the Tenom, causing what 
would have been a lethal dose to be less so or pon-effeotive. 

Professor Fraser in 1895 administered large doses of cobra venom in^ 
the stomach of a cat, producing no poisonous effects on it ; but the cat was 
found to be immune to the poison when given hypodermically, and that its 
blood serum had antitoxic properties. He also found that its kittens 
acquired protection through the milk supplied by the mother. 

Snake men are believed to acquire a certain amount of immunity by the 
repeated inunctions of small doses of venom on the hand, or, in Africa, by 
eating the head of the snake — at least that is a common opinion held in 
South Africa. Captain Elliot, from his recent observations in India 

brings forward evidence to favour the following conclusions :~ 

(1) That snake men'* in India, as a rule, have no knowledge of acquiring 
any immunity, but trust to their own intimate familiarity with the habits of 
the snakes, or to the previous mutilation of them, by removing their fangs, 
or sometimes by producing an internal fistula from the poison gland into 
the mouth. 

(2) That a few do practice swallowing venom or the inunction of venom 
into the limbs. 

(3) That they confine their work entirely to the cobra, the Dabois being 
very irritable, uncertain, and not at all amenable to tbeir charming. 

Calmette has shown that the antitoxic properties present in the sernm 
of animals immunised against venom are not due to the direct action of the 
antitoxin on the virus, but that it is exerted through the tissue elements of 
the animal. He next proved that by mixing the venoms of various snakes,, 
including Naja Daboia and Hoplocephalus, etc,, and removing the coagu- 
lable irritative proteid, using only the active toxin of the dialised non~ 
ooagulable form, he was able to produce an antitoxic sernm (from horses) 
which immunised animals and man from lethal doses of any venom, although 
each snake venom has se well-marked toxic peculiarities producing 
several and various local phenomena. 

In 1898 Major Semple, H.A.M.O,, Captain Lyons, I.M.S., and Staff-Surgeon 
Andrews, R.N., under the supervision of Professor Calmette by a. very com- 
plete 8et#of experiments demonstrated that antivenomous serum could be 
pi*epared from horses which had a very high antitoxic power ; that its preser- 
vative action shows itself almost instantaneously when injected intravenously, 
but if injected subcutaneously, only after a period of one to three hours ; 
thai under certain conditions it acts as a vaccine. They also proved that 
the, duration of immunity so produced is short ; the greater the quantity of 
serum injected, the longer this immunity remains. Its principal ebaraoteristio 
was its rapidity of action and its efficacy against all venoms whether from 
Oolubrine or Viperine snakes. They found that this antivenine is easily 
kept, as it does not lose its protective properties when ^lested to 140® F. 
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This antitoxio serum is prepared in the following manner. Injections 
oyer the shoulder were given to healthy horses subcutaneously of' a solution 
of dialysed venom in increasing doses for a period extending over months, 
generally sixteen, each injection usually producing severe local reaction and 
abscesses. When the horse is sudiciontly immunised, he is bled from the 
jugular, the blood is kept in' a dark room for twenty-four hours, after 
which the serum is syphoned oif, divided up into 10 o.c. bottles ; these are 
aterilised at a temperature of 10"^ C. on three successive days, the bottles 
being kept in a dark room, as is necessary with all other anlitoiio sernms. 

The serum is useless for therapeutic purposes unless it is able to prevent 
death in a rabbit when given intravenously in a dose of r5 c.c. 

It was found that the antivenine, like the toxin of the venom, is mainly 
carried by the leucocytes and not by the 8eriim,forif the effusitm from the 
peritoneal cavity of a vaccinated rabbit in which peritonitis has been excited 
be centrifugalised, the leucocytes which are deposited are found to possess a 
high antitoxic power, while the plasma has but little. 

If the antitoxic serum be heated above 68* C., it becomes coagulated and is 
useless. 

The practical results of the late investigations may bo thus briefly stated : — 

(1) That the injection of a sufiicient dose of antivenomous serum (10 to 
20 c.c.) prevents the toxic action of a lethal dose of venom given later, as 
would occur frequently when a ligature was applied above the bitten part at 
once, the venom having been kept out of the general circulation until after 
the patient had been injected with the serum. 

(2) That the injection of a 8u03oient dose of the serum prevents intoxi* 
cation by a lethal doie of venom given subcutaneously hffore, provided too 
long an interval has not occurred, which would include those cases where a 
ligature was not employed, or had been imperfectly applied, so that the 
poison had gained access to the general circulation. 

(3) That as the resistance of man to the toxic action of the venom is 
greater as compared with the smaller animals, a much smaller dose pro^ 
portionally of the serum is necessary to counteract the toxin. 

( 4 ) That if the venom has been injected directly into a vein, the result 
IS always fatal, unless the serum be injected intravenously before or at the 
eatne time. 

(6) That the serum should be at hand in all districts where snake-bites 
are common, and that the inhabitants should be instructed in the advantages 
derived from its use ; particularly as the amount of venom usually injected 
by the snake is little above the minimum lethal dose, an interval of one to 
three hours being in most cases allowable between the time of the bite and 
the injection of the serum. 

(6) That when toxic symptoms are already present, the serum should be 
at once injected mtravtnouBly, 
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(7) That none of the ordinafy precaaiions should be omitted oven when 
the serum is available. 

The following two oases show the eSloienoy of the serum treatment ; — 

One reported by Keatinge and Baffler was that of a girl in Egypt bitten 
in the forearm by a snake believed to be a cobra ; she became unoonscioui 
almost at once, and when seen was cold and collapsed with imperceptible 
pulse ; 20 c.o. of antivenine were injected under the skin of the abdomen 
and three hours after 10o.c*more; from that time she gradually recovered. 
The second case is recorded by Bennie. A boy aged eleven in India was 
bitten on the right foot by a krait. In three minutes 8 c.c. of serum was 
injected into the subcutaneous tissue of the abdomen, hypodermic injections 
of pot. permang. being used locally. The boy made a good recovery. 

UTKtlATrTRtC.— 1. Andrkwb. On Preparation and Use of Calmette’s Antivenine,’^ 
British Medical Joumalt Sept. 18y9.— 2. BkibobR. Uber Ptomaine. Berlin.— B. Calmbttb, 
** Ktudo Qxperitneutalo du veuin da cobra,” Ann. de V Inst. Pasteur, tonje vii. 1898 ; “ Etude 
Bur lea venioe dea serpent,” op. cit. tome viii. 1894 ; ** 8rd Mcmoire, op. ctt. tome ix. ; ” Comp, 
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Poisonous Fish, Diseases and Injuries attributable to them. 

The subject of poisoning by fish is one on which there is very littJe 
recent information of any reliable character. Many ill-effects in different 
parts are frequently put down to the ingestion or even handling of them. It 
may be stated, however, with certainty that these are more common in 
tropical than in temperate regions, no doubt due to the much more rapid 
decomposition of the fish in the presence of heat and moisture, and perhaps 
to the fact that as all animal life is more abundant in warm climates, so 
the increased competition in the struggle for existence has caused many 
fish to have developed peculiar organs having protective and poisonous 
qualities. The noxious characters, as far as man is concerned, may be 
divided into— 

(1) Toxic effects produced by the poison contained in the fish itself when 
fresh. 

(2) Toxic effects produced by the ingestion of fish undergoing putrefaction 
either before being swallowed, or under certain conditions after it has been 
a longer or shorter period in the intestinal canal. 

(3) The introduction into the body of specific pathogenic micro-organisms 
through the agency of the fish. 

(4) Cutaneous wounds produced by the special armament of certain fish. 

(5) Diseases or growths produced by parasites of which the fish is the 
definite or temporary host. In the constant investigation of fish markets for 
soological purposes, particularly in the Indo-tropical and Chinese regions, I 
have been much impressed by the large number of apparently dangerous- 
looking fish that are habitually sold, and the advanced stages of decomposition 
which some of them frequently present, yet they seem to be used for food by 
the poorer classes habitually. 

There used to bo an old rule in the Navy that scaled fish were wholesome 
and that fish without scales were not. This, however, is certainly not 
altogether correct, us many with large scales, as SphyrcDna^ Fagellus, etc., are 
at times markedly poisonous ; others without scales, as the fresh-water 
Siluroids, are esteemed as excellent food. 

As a maoter of fact, poisoning directly due to the consumption of fish is 
very rare in the naval service, and also among well-to-do Europeans in 
tropical regions. 

The toxic properties inherent in fish, as Dr. Qiinther pointed out, may 
depend on various conditions ; some are only poisonous at certain stages of 
growth, others only at special seasons, as at the breeding time ; again, others 
are apparently dangerous after they have been feeding on poisonous foods ; 
thus most of those beautifully-coloured fish belonging to the families 
Squamiplnnes and Labridce^ which frequent coral reefs and browse on the 
polyps of the young growing madrepores, etc., are generally considered to’ 
be dangerous ; nevertheless, if these be properly cleaned before cooking, most 
may be taken with impunity. French medical officers have pointed out that 
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many fish at other timea wholesome become poisonous in the breeding 
season, and every one knows that a spent trout or salmon is very liable to 
give rise to gastric 'disturbance if eaten. 

The symptoms of p<^njng due to fish fall into Wo distinct groups : 
(f) true gastro*enteritis with colic and high fever, probably due to a bacterial 
infklion; (2) nerve symptoms, often commencing some time after the 
ingestion of the food, attended by constipation, and various forms of 
paralysis, etc,, probably due to intoxieatimfrom the alkaloid Buhetarcee produced 
during decomiposition. 

The following fish are credited with producing poisonous symptoms when 
taien fresh : — 

(1) PagelluB erykhrinuB, a sea bream common in Indo-Pacific waters, 
quoted as nearly causing the death of Quiros, the Spanish navigator, and 
also described as poisonous in Cook’s VoyageB. 

LethrinuB mambo in the South Pacific is said to be poisonous when full grown 
bdt harmless whfen young. 

Many of the SquamipinneB or Coral fish, as before stated, acquire poisonous 
properties from their food. These fish are generally gorgeously coloured, 
and are like butterflies in the aqueous gardeus which they frequent. 

Sphyrana^ or ** Barracudas. ” Their flesh is as a rule eaten with impunity, 
but two species in the West Indies are known to occasionally produce intense 
symptoms of poisoning-— gastro^intestinal irritation with pain, vomiting, and 
diarrhoea, etc., followed by marked prostrations and, in a few cases, death 
from syncope. If the fish is unwholesome, Poe states that the teeth become 
blackened at the base, and natives say that if a silver coin placed on the flesh 
becomes black, the fish is unfit for food. 

Some of the mackerels frequently cause gastric irritation ; several species of 
ThynnuB or tunny are stated by Giinther to be poisonous at times— -being red* 
blooded fish, they are liable to rapid decomposition. The Carangida, horse 
mackerel or yellow-tails, have a very bad name at the Cape of Good Hope as 
being poisonous, especially when they are old, C.falax being the most dreaded. 
Almost every variety of this genus may be seen in the market at Aden for sale. 
After eating poisonous Boniio, Tunny, and Uoree Mackerel, the symptoms are 
those of mild gastric enteritis, with urticaria, giddiness, headache, vomiting, and 
diarrhoea, which may assume a choleraic form, ending in collapse and death. 

Fish of the herring family are undoubtedly very frequently extremely 
poisonous. Giinther gives the following list : — 

Ctupea ihryeea, the sardine dor^ of the W. Indies, often causes a rapidly 
fatal issue. There is a saying that if you begin at the head you never 
finish the tail. ” The symptoms are pain, prostration, convulsions, and 
unconsciousness followed by death, sometimes in a quarter of an hour, but 
generally in from two to three hours. 

C. longicepB, (7. perforata, C. venenosa^ the three latter from the Indian 
Ocean, are all known to have caused intense purging and collapse. 
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(7. humeralis of the W. Indies is stated by Day to have caused death in a 
few minutes. 

The marine oat fish ” or Siluroids are as a rule too loathsome .to. etur 
be much used for food. They are invariably rejected, if caught, on board 
ship, but are, however, constantly seen for sale in the native markets. 
Most of the species of Balistes (file fish), Tetrodon (globe fish), and Diodon 
(porcupine fish) are rejected as being poisonous ; they are foul feeders, or 
live on coral and other zoophites. Two cases are recorded by Sir John 
Kichardbon of acute poisoning from eating portions of the liver of a 
Tetrodon. One man ten minutes after eating it became very ill, with flushed 
face, swollen lips, signs of intense gastro-intestinal poisoning, followed by 
paralysis, laboured breathing, cyanosis, and death in seventeen minutes. 
The second man died in twenty minutes. The whole fish was not more than 
eight inches long. Many of the small kinds are constantly seen for sale in 
the Bombay market and elsewhere, those from brackish and fresh water being 
more wholesome than the marine varieties. Macoy states that in Australia 
nearly all coses of fish poisoning are due to eating Arripn trutlaceous^ one of the 
sea perch. This may be sometimes due to decomposition, but fresh fish also 
produce unpleasant results in some people, the symptoms being flushing of the 
skin, particularly of the face, headache, vomiting, and a transient eruption, 
generally followed by rapid recovery, but a few deaths have been noted. 

Muroftia punctata^ one of the ** sea eels, " is stated by Bussell to be 
poisonous if eaten. Mosso states that the fresh blood of eels possesses 
highly poisonous properties, due to the presence of ichtbyotoxin, like, the 
toxalbumens of vipers. 

Mussels or other shell-fish, though quite fresh,, will sometimes produce 
severe symptoms — nausea, vomiting, diarrhoea, syncope, numbness of. the 
limbs, and eruptions on the skin, with occasionally swelling of the tongue 
and mucous membrane of the throat. Those taken from the open sea are 
generally quite wholesome, the poisonous properties being derived from the 
foul water from which they have been gathered. 

(2) Putrefaction of Fhh , — This is the most common . cause producing 
poisonous symptoms. 

It is generally due to the action of micro-organisms breaking up the proteid 
lubstanoes present. into a. number, of chemical bodies, some, of. which are 
harmless, others being very toxic. 

The proteids are first split up into albumenoses, and then finally into the 
animal alkaloids known as Ptomains ” ; these latter .were first studied in 
detail by Selmi, and since then by Breiger, Van Ermengen, Sydney Martin, 
and others. 

From decomposing fish.Breigar isolated the following subetancea: Trim- 
thylaminef DimethylanUne, Methylamine, Neuridine^ Cadaverine, and Putrescim ; 
8pine,.as, oadaverine and . putresoine, are but slightly toxic, others are 
jBxtremely so,. rapidly .cansing deaths . . 
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All Ptomaine* poitooB are charaoterised by the combination of marked 
nervous symptoms, with gastro^intestinal irritation, and a tendency to ooma, 
in which the patient may die. There is also almost always a more or 
less prolonged period between the ingestion of the food and the onset of 
the symptoms, the incubation period ’’ ; when this is present, the cause of 
the poisoning, according to Van Ermengen, is due to the presence of a 
special organism, Bacillu$ ho^uUnui, this condition being known as Botu- 
tiam. David describes an interesting instance of poisoning by red herrings. 
There were five oases, all in one family. Gastric symptoms and obstinate 
constipation commencing some days after taking the food, occurred in all, 
followed by local paralysis of parts, double vision, and diminished reflexes. 
In two the dysphagia was so complete that feeding by a tube had to be 
resorted to. The paraplegic symptoms lasted for months, but all finally 
recovered. 

Breiger isolated an alkaloid named Mytelotoxin, which is not destroyed 
by cooking, from the liver of mussels taken from foul water ; this produces 
acute symptoms like those of curare” poisoning, affecting the motor nerves, 
being quite distinct from those toxins which induce the gastro- intestinal 
irritation symptoms. 

The treatment of all cases of Ptomain poisoning is to clear the stomach 
and intestines of the irritating substances as soon as possible, to give stimu* 
lants with discretion to counteract the cardiac depression, and where there 
is profuse diarrhoea and much pain opiates will be required ; for the subse- 
quent paralysis, massage and nerve tonics. '' Tinned fish ** are very liable 
quickly to undergo putrefactive changes, especially in hot climates ; if then 
eaten, they produce severe symptoms, diarrhoea, vomiting, and collapse in a 
few hours, which may last for days or prove fatal. 

In tropical climates, where the intestine is so ready under slight provo- 
cation to increased secretion, congestion, or ulceration, one cannot be too 
careful in the scrutiny of all tinned fish to be used for food ; it is from these 
that on board ship fish poisoning most commonly arises. 

(3) The conveyance of epecific pathogenic micro-organUms to man, by means of 
oysters, mussels, etc., unquestionably takes place, perhaps more often than 
is generally believed. 

The spread of typhoid has been distinctly traced to infected shell-fisfa, 
and reported accordingly by many medical officers of health and others. It 
is not uncommon in certain well-known localities to find oyster beds on the 
foreshore, immediately below the outfall of a sewer, and 1 have had it etaUd 
to me hj 9k** grower ” that in these positions the oysters are fatter and better 
in quality than those from more open situations. 

Bacteriological examinations have been made demonstrating the presence 
of B. enio/fitidii and B. eolecommunis, etc. 

Legislative nseasurM for removing this evil have been over and over again 
brought forward, but so far ineffectually, the interfere^e with the oyster 
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industry and restriction of the area for beds being strongly opposed by a 
certain section of interested persons. 

(4) Poison Wounds caused by Fish, — Perhaps tho most widely feared fish 
prodocing cutaneous injuries are tho Sting Rays,'* belonging to tho order 
Baioidea, These have one or more sharp barbed spines attached to some 
portion of the dorsal surface of the tail ; these may cause severe lacerations 
when incautiously handling the fish, or when stepping on them while half 
hidden in the sand. In the first case I personally came across ^ the pain was 
so intense that the strong, healthy man almost fainted. There is no poison 
apparatus connected with the spines, but they are like poison arrows, being 
coated with mucus from the surface of tho fish, which has peculiar irritating 
properties. Another class of fish, tho Soorpopnidw^ are profusely provided 
with sharp spines on tho opercular plates, fins, etc., which inflict irregular 
punctured wounds. Among the very djingerous fish are Synancea verrucosa 
and S, horrida, found in the Red Sea and on the coasts of Africa and India ; 
in these spooios the dorsal spines are grooved, having small poison hugs 
attached, the venom being injected into the wound by pressure. Injuries 
from this fish occasionally cause death (Day). The symptoms vary according 
to the amount of venom injected ; they are local pain, increasing and spread* 
ing from tho wound, with swelling of the part, lymphangitis and gangrene, 
attended with convulsions, delirium, and attacks of syncope. 

Other very dangerous fish are tho Thalassophryna, of which two species 
ore known, one in the Pacific, tho second in tho Atlantic Ocean. These fish, 
according to Giinther, possess as perfect ’’poison sacs and tubular spines as 
any venomous snake. The poison sacs arc attached to the bases of the 
opercular and dorsal spines. 

In the Weavers ” Trachinus^ common in European waters, the dorsal and 
opercular spines have deep double grooves, those being filled with fluid 
mucus, but there is no true poison apparatus. Wounds inflicted by them 
are followed by violent inflammation of the injured part. 

Many genera of the “ cat fish ** tribe Siluridee are excessively dangerous 
to handle, the dorsal and pectoral fins having very hard serrated bony 
spines, which may inflict serious wounds ; in some of these fish glandular 
organs are found at the axils of the spines ; the bo<ly is covered by an 
otfensivo tenacious mucus, which can readily inflict the wound. Great 
numbers are commonly eaten by the lower castes in India, they are there- 
fore frequently caught ; the fishermen immediately cut off tho offending 
spines, it being rare to see a perfect specimen in the market. 

Treatment of TTownds.— -These should bo enlarged and the blood allowed 
to flow freely, or the part may be ligatured above, and the poison removed 
by cupping or sucking the wound, then ammonia or spirits of turpentine 
may be applied, followed by fomentations, opium being given and stimulants 
as necessary. The wounds caused by the serrated spines of rays and cat fish 
almost always suppurate. 

17 
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(5) Fish may act qe intermediate or definite Hosle. — An example of the former 
ifl found ir Lota vulgaris, which is commonly known to harbour the larval 
form of Bothriocephalus lotus (seo Cestodes). Congers are said to be infested 
with hydatids. A curious case has been described by Dr. Batten, namely, 
the fixation of a species of Lrpcophthnrus, one of the “ Cnlegid® ’’ or fish lice 
on to the cornea of a fishmonger (which specimen he kindly sent to me). 
These semi-parasitic copepods are very numerous on many flat fish, moving 
about actively on the skin some time after the death of tho fish. The salino 
condition of tho ocular conjunctiva, with a certain quantity of mucous secro- 
tion, render this position particularly suitable for these parasites if acci- 
dently introduced. It is, however, very rare : I have never heard of or seen a 
second caso. The parasite was successfully removed, vision not being 
impaired, 
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MISCELLANEOUS NOTES. 

No. I.— STZR OF REMARKATUiE TREKS. 

Mr. L. Augusto has kindly measured the great Gouralr Chmtz --the Baobab— 
Adansoiiia diyitata near the Custom Ilonso at Mora, Karan ja (Bombay 
Harbour), and reports it to bo 30 feet 5 inches in circuraforenco at 4 feet 
from the ground. 

O. MARSHALL WOODROW. 

KkLVIN IDE, N., 

Glasgow, January 1003. 

No. II.— NESTING NOTES FROM KASHMIR. 

I have spent the past summer in Kashmir, and it may interest oologists to 
road a few notes I have made on the nidjAcation of certain birds whose nests 
and eggs are almost or altogether unknown. During April and May I was in 
the Aster District. On the 21)th April, at an elevation of about 10,000 feet, 
1 saw 3 young Nutcrackers — Nunfraya multipunctata — hardly able to fly, so 
this bird must breed very early. 1 think, too, it probably has *2 broods in the 
year, as I found a nest, containing young, in Sonamarg at the end of July. 
During May 1 found nests of TninuncAilus ahdularius, TefraogalluH himalay 
ensis, lUoa runtica and Cinclun asiaCtCVS^ hut I was loo early for eggs of tho 
last two rnontionod, Juno, July and August I spent in Sonamarg and in tho 
higher valleys in its neighbourhood. Sonamarg itself has often been visited 
by egg collectors, but the higher alpine valleys round it appear to have been 
but littlo exploited. It is in those alpine valleys, from KbOOOto 14,000 feet, 
that many new nests may be discovered, and tho best time to visit them is 
from tho 20th Juno to tho end of August. 

Mr. J. Davidson, in ihe Iht.< for January 1893, gives a very interesting 
account of ‘ a Trip to Kashmir ’ in Foarch of eggs, and to any one intending to 
come up hero for this purpose, it would prove of the greatest assistance. 

No. 309. Tribura major is common at Sonamarg, and its characteristic note 
(Tic-tic-tic) loudly proclaims the bird’s advent in tho latter part of Juno, It 
is never mot in tho forests, hut frequents tho outskirts and the low biuh 
jungle ill tho open meadows. I found 3 nests in July, but only secured one 
clutch of eggs. Tho nest is a small cup of grass lined with fine grass, placed 
on the ground in thick herbage, and is difficult to find. The eggs, 3 in number, 
are pinkish white spotted finely with reddish brown, and average 74" x *37" 
in size. The bird does not appear to breed below 7,500 or above 10,000 foot. 

No. 405. Phylloscopus affinis I found breeding plentifully during July in the 
Juniper scrub from 11,000 to 13,000 foot. Tho nest is globular, loosedy built of 
grass, lined with hair and feathers and is placed from 6 inches to 2 feet from 
tho ground. The eggs, three or four in number, are either plain white, or 
white spotted sparingly with cinnamon red. The plain and spotted eggs 
sometimes occur in tho same nest. The average size of the eggs is •62"x'47", 

No. 589. AUeonax ruficaudus, — This Flycatcher is not uncommon in the 
Sind Valley from 6,000 up to 10,000 foot, but its nest is oxtremoly hard to 
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find owing to the bird’s shyness, and it deserts it very readily. I found 3 nests 
in June of the usual Flycatcher type placed from 20 to 30 feet from the 
ground, in every case the nest was against the main trunk and resting on a 
small branch of the tree. The eggs (I secured but one clutch) are pale greeui 
very faintly spotted at the larger end with reddish brown, forming a well* 
defined ring. 

No. 644. RuUcilla The Indian Redstart was quite common 

in the higher valleys above 10,000 feet, being most common over 12,000 feet. 
I found only two nests, both in July, one of which was placed on the ground 
between two stones near a stream ; the other, also near a stream, was built in 
an indentation on the side of a large rock about 4 feet from the ground. The 
nests were cup-shaped, made of grass, lined with fine moss, some horsehair 
and a few feathers. The eggs, 3 in number, are buff in colour, speckled finely 
with red ; the average site being *80’' x *67". 

1 have read Captain MarsbalFs * Notes on the Birds near Quetta ' published 
in the Journal of 18th October last, in which he states that the eggs of this 
Redstart are pale blue in colour. In both the cases quoted above, 1 
unfortunately failed to kill the bird oil the nest, but 1 examined the bird 
through a field glass for over half an hour, and the same morning killed a pair 
of the same species which I was able to identify. 

No, 651. Calliope pectoralis . — The nests of this bird, which I found, were 
at an elevation of about 11,000 feet. They were cup^shaped, made of grass, 
and placed on sloping ground under a tuft of grass or small bush. The eggs, 
3 or 4 in number, are palo greenish blue, faintly spotted with reddish brown 
at the larger end. The bird breeds from the middle of Juno to the end 
of July. 

No, 712, Accentor nepaleneie , — The Accentor was breeding early in July 
at a height of 13,600 feet. 1 found 2 nests placed on the ground under 
shelter of rocks ; they were cup-shaped, made of grass and moss, and lined 
with fine grass, In one nest were 3 fr<.8h eggs, in the other 2 nestlings and 
one addled egg. I left the former to see if the bird would lay more, and on 
the following morning, on returning to the nest, found that the eggs had been 
broken, and only one of them was sufficiently whole to admit of being patched 
up. The eggs are large for the shse of the bird, the average of the two eggs 
1 secured being *94^ x ’69^ They are pinkish white in colour, and plentifully 
speckled with red, oblefiy at the larger end. 

No. 768. Prqpasser rhodochroue,^^! found two nests of this bird in the first 
week in August, at an elevation of about 10,500 feet. The nests were oup- 
shaped, made of twigs and grass, and lined with horsehair : they were placed 
3 or 4 feet from the ground in bushes ; the eggs, four and five so number 
mpeotively, are a bright blue, with a few large black spots, cbiefiy at the 
larger end. The average size of the 9 eggs is *72^’ x *53^ 

No. 787. Fringillauda -Large flocks of these birds are often seen 

in the Eashiair valleys during the spring migration, and it is one of the 
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birds in the higher valleys near Sonamarg during the summer* 
They did not begin to breed till the middle of J uly, and I fortunately secured 
several nests at an elevation of 12,000 to 13,000 feet. The nest is made of 
.grass, and lined with horsehair and a few feathers : it is placed in a hole 
under a rook, and the tunnel leading to the nest is sometimes as much as 2 feet 
long ; in two instances the holes were like those made by a rat in open fiat 
ground. The eggs, generally four and sometimes three in number, are pure 
white with considerable gloss, and are somewhat pointed at the smaller end; 
■average sise *82'' x ‘50^ 

• KENNETH BUCHANAN, Majoh, 

Sikh 8. 

Skinaqar, December, 1902. 

No. III.— NOTES ON A FEW CATERPILLAKS OF 
INDIAN SPHINGlDiE. 

1. Acheronlia lachetis, — A larva found in Poona in October 1898 had the 
ground-colour a bright gamboge yellow instead of green : this tint may have 
Just been assumed preparatory to pupation as the insect was fall-grown, but 
it did not cease feeding until 3 days after being found. 

2. Polyplychus dentatus * — Hampson describes the larva as ‘‘green, with 
yellow marks down the back, outlined in pink, &c.'’ Two specimens obtained 
in Allgust 1898 and a third in October of the same year in Poona, had no 
trace of pink or yellow on the back which was of a uniform bright green, 
while the sides were dull green in ground*colour. Others obtained from eggs 
and fed on the same plant had the normal pink and yellow markings. 

3. Chcerocampa Three forms of this larva are given in Hampson ’s 

book ; 1 bred a number of the first of these here in Sadra last September. In 
bay experience tho brown colour was only assumed in the final stage and not 
always then, the larva being invariably green in the earlier stages and some- 
times in the last stage also : the green had oooasiooally a pink tinge. The 
pupa very long for the si^e of the moth. 

4. Chofrocampa celerio , — My experience of this caterpillar does not at all 
accord with Hampson’s description, i'a, ** Brown; a series of whitish ocelli with 
darker centres from 4th to 10th somites ; horn and underside white. ' ' In 
September 1900 near Palanpur I found two forms : the first, of which I obtain- 
ed several specimens, feeding on 3 dift'erent plants (one the grape-vine}, was 
green, with 2 ocelli only, one on the 4th, and a smaller one on the 5th somite. 
The second form, of which I obtained one specimen at Palanpur and have 
bred another this year in Sadra, was brownish pu)‘ple in colour with numerous 
dark strigae on the dorsal area, a paler broad lateral stripe, pale sub-dorsal lin6 
from Ist to 4th somites; 2 ocelli, as in the green form, on the 4th and 5th so- 
mites, the first and larger one being yellow with dark centre flecked with 

. blue; legs and horn orimaou. 1 do not profess to know much about Indian 
moths, but the perfect insect produced from both the above forms of larva 
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agrees with the description of C. ceUrio in Hampson^s book, and is certainly 
the moth labelled as celerio ” in the Society’s collection. It is; except (7, 
iheylia, about the commonest of the genus in the Poona District and in Guzerat, 

6, ProtQparct convolvuli . — In Poona, October 1898, I obtained 4 larv» 
feeding on a species of wild convolvulus in which the ground colour was a dull 
grey-greon thickly covered with brown strigm : a broad lateral white line, the 
oblique stripes indistinct. Head brown with black markings, horn shining 
black above, yellowish below. Resulting pupa and imngo typical convol: 
vuli,” I also found the normal green form on the same food-plant in the 
neighbourhood. 

A. n. MOSSE, Lieut., I.S.O. 

SaOra, December 1902. 

No. IV .—NUMBER OF EGOS OF THE DABOIA {VIPERA 
RUSSELLI). 

On the r»th March last, at Mahisa, in the south of this Agency, I killed a 
female daboia rather more than 4 feet in length which contained r>5 eggs. I 
Opened several of them, but in none was there any trace of the embryo. 

1 regret that I did not make fuller notes at the time, hut so far as ray re- 
collection goes, all except 3 or 4 of tho eggs which 1 counte 1 wore fully formed. 

In this part of Guzorut the local name for this snake is Chitar.” 

A. II. MOSSE, Lif.ut., LS.O. 

SvDRA, Maui Kantua, December 1002. 

No. V.— THE INCUBATION OF A CUCKOO’S EGG. 

At the end of August last year I found in Baroda a nef^t of tho Large Bab- 
bler containing 4 eggs of its own, and a fifth of tho Pied Cuckoo (Coccyetee 
Jacohinue), When I blew these eggs the former proved to be comparatively 
fresh, one of them, only, containing just a tinge of blood, whereas the 
Cuckoo’s egg seemed to have been sat upon much longer, the embryo being 
considerably advanced towards development and the eye-balls formed. 

Now it is hardly likely that the intended foster-parents would take no notice 
of an egg deposited in the nest before any of their own had been laid ; where- 
fore it must be presumed, 1 tliink, that at least one or two of the Babbler’s eggs 
had been longer in the nest than that of the Cuckoo, The inference then is 
that the Cuckoo’s egg incubates more quickly. If this is so, the object may bo 
to enable the young Cuckoo to hatch before the others and either turn them 
out or from its superior age and strength obtain more than its fair share 
of food. Or the idea may be to give tho Cuckoo a chance to make up for lost 
time if its mother is late in depositing her egg in the nest. These may be fanci- 
ful speculations on an isolated case, but I should very much like to know 
if anything of the kind has .been noticed before ? I have not heard of a 
similar instance, 

A, H. MOSSE, liiEUT., I.S.O., 

Assist, Political Agent, Mahi Kantha. 

Sadica, December 190*i. 
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No. VI.— A CENTIPEDE EATING A SNAKE. 

{WITH A PUOTOGRAPIl). 

I belisvo it to be a fact that Centipedes in general are eminently raptorial in 
their habits, attacking anything that they can overpower. It never occurred 
to me, however, that a Centipede would bo bold enough to attack a snake as 
appears to bo the case in this instance. Considering the subject worthy of re- 
cord, and possibly of interest to moinbera, I had a photograph taken about half 
the real size, depicting the Centipede and snake in the position I saw them 
and in which I understand they were found. 

The specimens were received by Dr. Podloy, who sent them homo (unfor* 
tiinately before they were identified) to his son for the ^Iui*n)orough College 
Museum, and it is to him I am indebted for the following information. 

They wore found on the lloor of a house at Kokino, a suburb of Rangoon, 
the snake alive and writhing in the clutches of the Centipede. They were 
killed and at once transferred to a jar of spirits, and the owner thinking the 
incident an unusual one sent the specimens to Dr. l*edley. An inspection of 
the photo will show that the skin and flesh for about two inches has been 
completely removed from the tail of the snake and presumably eaten by the 
Centipede, which was one of the common large brown unstripod variety often 
met with in this part of the province. 

It would have been very interesting to know if the snake was uninjured be- 
fore the Centipede attacked it, but in any case as the snake was alive when 
found, it might still have held its own against the Centipede. I shall be glad 
if this note and photo should prove to be of any interest to members of the 
Society. 

W. P. OKEDEN. 


Rangoon, January 1903. 


No. VIT.— A MAN-EATING PANTHER. 

The panther first began man-eating in this district in the rains of 1901 : 
apparently ho came from the Dangs, as his first kills were in the villages 
bordering on those native states. 1 think he probably took to man-eating on 
aiicount of the 1900-1901 famine which was very bad indeed in the Dangs, 
many people dying out in the jungle (I have myself seen skulls of those who 
tried to got into British territory but died by the way) ; during the famine 
the deer and pig in the forests would naturally diminish on account of the 
Bhilfl and Konkanis being hard up> and this together with the circumstance 
of people moving about in the wildest and least fre<iuented parts in search 
of edible fruits and roots probably led the panther on some extra hungry 
day to take to man for food. The first man he took was probably 
dying or asleep in the jungle. I did not hear of the man-eater till last 
February when my camp was at Mulher in the centre of the valley where he 
was killing : hii beat in the Mulher Valley was about 7 miles long and 3 broad. 
1 remained 10 days at Mulher trying my best by means of holding the 
hills, beats and sitting up over kills to get the beast, but was unsuccessful and 
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«ould not itay any lon^for. Abont a montb later while Z was in the Feint 
Range I received word that he was man -eating again^ and so as the moon was 
waaing I determined to go back to Molher and hare one more try^--a long tiring 
journey of over 60 miles byroad (with no springs) and 40^ miles by rail. L 
stayed at Mulher a week, but never onoe saw the beast and had to go« Men 
were killed in August and September, and in November my work took me 
to Ajmii Saundana within 22 miles of Mulher, and while at Ajmir 1 beard on 
the 26th of November that the panther was killing again, I at onoe went to 
Mulher, but it was not till the 4th of December that the beast was killed ; 
1 should have bad to leave on the evening of the 4th as I could spare no 
snore time after him, so luck was with me at last. 

On the 3rd, at noon, 1 heard a boy of 15 had been killed at Wadai, 4 miles 
from my camp ; this boy was most unfortunate. Last year the panther had 
tried to get him, but only mauled one leg ; my wife and I were able to dose 
the wound with carbolic oil and the boy got well ; this time he and one or two 
others were Bitting close to a bright fire on a threshing floor near the village 
in the es)'ly part of the night and the panther came and carried him off : the 
panther took him about a quarter of a mile to a patch of high grass and 
brushwood and ate all he could of the head, the flesh of one log and ail his 
inside ; so there was plenty left for the beast to come back for. The body 
was dragged into deep shade under the brushwood and there was no tree any* 
where near to sit up in, so four holes were made m the ground and a wooden 
post put in each ; a cart was then taken off its wheels and lifted on to the top 
of the posts so as to be about 8 feet from the ground : the cart and posts 
were then hidden in branches and grass, only a small opening being left to 
shoot through. An avenue was cut through the brushwood so that I could 
clearly see the body from the erection, which was about 35 feet from the kill. 
At 8-30 p.m. 1 was sitting as quiet as a mouse in the cart and had sent all the 
men back to the village. At about 4-30 I distinctly heard the panther cough* 
ing about a quarter of a mile away. In another hoar's time and without 
any warning the beast growled just close behind me ; 1 bad been absolutely 
still and be could not have seen me and so probably he scented me because 
of my erection not being far enough off the ground. I did not turn or move, 
hoping he would in a few minutes come round to the kill in front ; but he 
was too cute, and it got darker and darker till at 6*30 1 could not see the body 
at all : there was a crescent of a moon, but it was useless, as the body was in deep 
shade. At about a quarter to seven 1 settled to turn up my hurricane lamp 
and hang it outside on one of the front posts and about 7 feet off the 
ground : 1 did so as quietly as I could and the light shone well on to the body^ 

1 now felt as if my best chance had gone, but settled to sit right through 
the night till morning. At 8-30, after the moon had set, when looking 
towards the body I saw a grey mass beyond it which had not been there 
before, so 1 knew the panther had come at last and was more thankful than 
I ever remember being in my life. He lookod most weird as of course bo 
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had como absolutely noiselessly, and he gradually got nearer and noarer aiid 
looked whiter and larger and more like a ghost than anything. When ho got 
up to the body ho half turned his side although still looking straight towards 
me, 80 I settled to shoot. 1 had purposely put an expanding bullet in the left 
barrel of my '450 express and aHolid one in the right and meant to shoot both 
barrels at once (a finger on each trigger) as the lamp invariably goes out with 
the concussion of the air so that one cannot get in a second shot. 1 aimed 
at his body behind the shoulder as far as I could and pulled both triggers ; a 
Hash, a loud report and total darkness, and then I listened and heard the 
panther crashing down the hill for about 5 seconds, then (juict, and then a 
groaning growl ; so I knew he was hard hit. Nothing more could ho done 
till morning so I wont back to the village, and after a fine drink of milk tried 
to sleep on a bed of chaff thrown down on the ground under the eaves of a 
hut, hut a rat which would try to walk over iny face, numerous insects and 
cattle and goats a few feet away in the hut hardly allowed me a wink the 
whole night. At sunrise we started off to the kill : we found blood very soon 
and tracked very cautiously ; the tracking was easy, as there was a lot of 
blood but there was plenty of cover so one had to he careful. Tho panther 
had gone down to tho stream bed and after about 15 minutes wo saw tho 
body stretched out on some rocks ahead with back towards us. I thn^w a 
small stone towards it but there was no movement so I went up to within 
10 yards’ distance. I then was pretty sure ho was dead, but threw a rock at 
him to make sure, whan to my surprise he lifted his head to look at me . 1 
fired two solid bullets into his head and all was over. Ho was a splendid 
male long and tho length of the middle toes in his fore feet showed 

ho was the man-eater of last hot weather. One of the bullets of tho night 
before had struck him in the stomach and tho second (the solid one) had 
broken one of his hind legs. 

When first he took to man-eating he would never touch any one unless ho 
(or she) was lying down and unless it was (juito dark with no moon or fire 
or light burning ; under those circumstances if no one were sleeping outside 
he would go right into a hut if the door were open and lay hold of one of 
those asleep : if he happened to grip by the arm or log and the victim yelled 
out then probably tho panther would let go and try bis luck elsewhere, hut if 
ho laid hold at once by the throat so that there could be no cry, then tho 
man, woman or child would probably be carried out of the hut before tho 
others sleeping near knew anything at all. 

Ho had got bolder .however lately and the kill before the last was in 
hroad-day-light and I went and saw the place (in Gad forest on the Dangs 
boundary). Villagers had been cutting rosha grass and were taking their 
head-loads to tho still, the last couple being a woman and her boy (or girl), 
who it seems were some way behind the others ; the panther had crouched 
in high grass within 5 feet of a forest foot-path ; 1 saw tho patch of hlo<»d 
close to the path and pome 10 feet from tho grass where tho panther must 
18 
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liftTo sprung from, and tba marks ahowing tbe waj tbe panther had dragged 
oft the woman, but her remains were never found and nothing was heard of 
the child, so both must have been killed and eaten. 

The following list shows the damage done by the panther in the Mnlher 
Talley : he was probably the beast which did the znan-eating in the Dangs and 
also in tbe part of the Pimpalner Bange of Khandesh adjoining the Mnlher 
Valley, but I can give no figures for damage outside the Nasik District. 

Number of people killed at once ... 24 

„ „ „ who died subsequently from being mauled (> 

Total deaths in Mulher Valley #•# eee 30 

Number of people who were mauled but recovered, 11. 

L. 8. 08MAST0N, 
Deput;p Conservator of Forests. 

Camp Bhowli, Nasik District, 

January 1903. 

No. Till.— NOTE ON THE BREEDING OF CERTAIN HERONS, ETC 
IN SOUTHERN INDIA. 

In Hume-Oates, under Herodias alba (Vol, III, p, 238), is mentioned a re- 
aort near Madras where many waterfowl used to congregate for breeding. 

On coming aoross this reference I decided to find out whether the place 
retains its old reputation in this way, and accordingly made inquiries last 
summer concerning it. The result of these inquiries was full of promise and 
I decided to visit the place, should I get an opportunity. 

As soon as the N.-B. Monsoon set in I communicated with Mr. A. C, 
Tate, I.O.S., Judge at Chingleput, who very kindly instituted searching 
inquiries for me. 

The monsoon came late and the tank at Taden Tangal remained empty un- 
til November Gth when heavy rain half filled it. The birds lost no time and 
appeared on the 8th. The villagers said it usually took thirty days for the 
birds to lay, dating from their arrival. I accordingly decided to visit the 
place about December tOth. 

Happening however to be in Madras on dnty at the end of November 
and with a couple of days to spare, 1 thought it would be as well to go over 
and see bow the birds were progressing ; and well it was I did so. 

I went over to Chingleput on November 30th and through Mr. Tate’s ex- 
cellent bundobust was enabled to spend a most instructive day on December let. 

Jjeaving Chingleput at 5 a.m. in a pony jutka, a Id-mile drive brought me to 
within 3 miles of Taden Tangal, which was reached in a bullock oart. 

On arriving at the tank I found a raft prepared, and started at once to 
explore the nests. I f ound trees and tank exactly as described in Hume- 
Oates. 1 found only 5 kinds of birds breeding, 1527 Phalaeroearaw 
fu9ci€6lU$, AnasU>mu$ o§oitan$, 1554 Ardea manillm$i$ (a few pairs 
only), 1055 Ahka cinirea, and 1568 Nycticomtx 
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The natives, however, assured me that at this time there are usually 10 
varieties breeding and that later on 3 more oome. They gave me the Tamil 
names of these. With the exception of A. manillenaiB the birds were in. 
thousands and 1 must have seen many thousands of eggs during the day«. 

At the bottom of page 239 of the article above quoted occurs the following 
passage : — ** Can it be that any of the birds that breed in the South in Decern- 
her and January breed again with ns in July.'’ 

That the birds are the same I am Hatisfiod. Anaatomua oacitans wasr 
without exception, in grey plumage. I saw many specimens of F. fuackollia 
with white breasts and saw many on the nesta without the white tuft behind 
the ear coverts. Some specimens of N. grineua wore in very bedraggled 
plumage, it being evidently their second brood, and the young of the first 
brood appeared to be with them. 

Of A. mamllen$is there were perhaps B or 10 pairs, but these birds were so 
shy that I had great difficulty in identifying their nests, and only really 
managed to satisfy myself in one case. 

I believe the sole difference between the nests of A, manillenaia and A,. 
cinerea is that the former have some pretence at lining in the form of rather 
smaller sticks whilst the latter have none. 

A. oacilam kept entirely to themselves. P. fuscieollia and N. griseuB did 
not appear to like each other, but appeared to put up with the 2 larger 
herons. 

The eggs of A, osoitans were in all stages of incubation, the number of 
eggs in a full clutch being invariably Eve. The degree of incubation is per- 
fectly easy ta estimate from the amount of dirt on the shell, and in the same 
clutch may be found a perfectly white fresh egg and a dirty thing ready to 
hatch. 

The young of A, cinerea are able to stand immediately on leaving the egg 
and it was interesting to watch them hatching. 1 saw birds that could not 
have been more than three or four days old picking vermin from each other. 

This vermin appears like magic — there is no sign of it in the nests with 
eggs, which are of such construction as to give very little cover to insect life ; 
but no sooner are the young batched than they become infested. 

The water in the tank is very oily and foul, and 1 was told that not even 
cattle would drink it* 

If 1 had gone ten days later, I should, I think, have got very few full cl at* 
ches and certainly no fresh ones. 

H. N. PACKARD, Capt., E. A. 

OoTACAMUND, Jomtarjf 1903. 

No. IX.-QUEER FIND OP A PAINTED SNIPE’S EGG. 

On 26th October last, Mr. H. A. Gass, Conservator of Forests, who was 
staying with me, told me that about a week before when he was dining with 
Mr. Jackson, I. F. B. at Coimbatore, the latter, when eating a snipe, came on 
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an egg. On inquiry the snipe of coarse turned out to be Roetraittla caj)en-' 
his. Mr. Jackson kindly sent me the egg trhich he bad kept. Alihough it Tvas 
in a highly putrid condition when it arrived and had a couple of fork holes in 
it, I managed to clean it out and make some sort of specimen of it. 

H. N. PA(3KARl), Oapt., R. A. 

Ooi’ACAMUND, January 1903. 

No. X.-BIRDS NESTING IN SOUTHERN SHAN STATE>S 
OF BURMA. 

The following notes may be of interest to some of our readers : — 

JSi)s. 458, 459 and 491. Suya crinUjera (Thk Brown Hill Wariu^er)* 
n/ri^u/aris (The Black-throated Hill-Waruler) and supfrc///aW8( Ander- 
son's Hili^Warbler). The above three, according to Uol. Rippon’s List 
of Birds in the Ihis^ October 1901, are all found up here, the last being 
stated as very common. — I have found a good many nests of Suyas up here, 
but so far have failed to identify the birds as they all seem very much alike 
with slight variations, some having a supercilium, others indistinct ones, and 
again some without any signs of one at all, while again some have black beaks 
and others horn-coloured ones, the size also varying. — I have sent four skins 
to the Society, which have so far I believe stumped even them. — I found one 
nest on Ist Juno 1902 with two eggs, the bird agreeing with No, 401, Suya 
fiuperciliuris, the eggs being pinky white with dull rod spots. 1 found another 
nest on the 19th with four eggs, the bird agreeing with the same description 
with the exception that it had indistinct suhterminal patches, but the eggs are 
pale green with dull red spots and a zone round the larger end, — 1 have other 
eggs white with red spots and zones, in fact T have three distinct types of eggs, 
but, unfortunately, the birds all seem to merge into each other. The nests aio 
all the same, cylindrical, of woven grass down with a hole at one side near the 
top. If any kind friend can help me out of my dithculty I shall be very much 
obliged. Egg collecting has its disadvantages in these parts when one is not 
good at identifying species and has no specimens for reference, l 1 though 1 
have been very lucky in my first season in getting a good many compara- 
tively speaking rare eggs. 

No. fill. Tratincula leucura (The White-tailed Bush-chat). 1 saw 
three or four of these birds near Fort Stodman on the 29th July 1902, so they 
must evidently breed round the lake. 

Uroloncha to2)ela. This bird was first recorded from the Shan States by Col. 
Rippon in the Ibis for October 1901, being the first record from within In- 
dian lithits. — I sent skins to the Calcutta Museum for identification. Mr. Finn 
kindly wrote saying^ they are certainly not the ordinary Munia {U .punciulaia) 
of ludia, butwhether they are U. topela of China or U. subundulata of Burma, 
I cannot say/’ As it is highly improbable that two varieties are to be found 
up here, I think I am quite safe in recording its breeding from within Indian 
limits. It is extremely common up hero during the rains, when it breeds from 
August to October (a few nests may be found in November). It nests at all 
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heights from the ground and not near water. It Beeras to prefer thorn and 
bramble bushes, the orange-trees in the Government Orchard being particular 
favourites. The nost is of the usual Munia type with a decided porch over 
the entrance. Five to seven seem to bo the usual complement of eggs which 
are white. Fresh and incubated eggs are often found in the same nest but 
never more than seven. 

I have lately received the following note from Mr. Oates in regard to 
U, topela : — 

“ The Mnnias you sent mo ar«) near topela, but not quite like the Chinese 
birds. If 1 wore writing ‘ The Birds of India’ again, I think I should unite 
topela to punclulata. The various races are so like each other and so 
difficult to make out.” 

No , 739. Sporc/ fjinthun flavidiventrls, Tuk Buiimesk Red Munia. Breeds 
up here from September to December. I have found nests at some distance 
from water in spear grass, the nest being very hard to find in fact the only 
way I have got them is while riding or out shooting by hearing the little 
bird get out with a ” cheep ” from under my feet. I have found two nests 
lined with feathers. As 1 do not see this mentioned in Blanford, it may bo 
of interest. 

Those nests found in September had five to six eggs, while those found in 
December had generally four incubated eggs ; this is probably due to it being 
the second brood. 

No, 820, IJirundo ntriolata. The Japanese Striated Swallow. I have 
found three nests of this swallow in October and November but have 
not been fortunate enough so far to get their eggs, as some one destroyed 
the nest before I could get them. I watched one nost for some time and one 
evening I got up to it and feeling something inside opened it, catching both 
birds but alas no eggs. It builds generally inside houses, making a long retort- 
shaped nest, which must be broken before one can see into it. 

No, 1236. Circus mdanoleucm. The Pied Harrier. This Harrier must 
breed up here as I saw quite half a dozen of both sexes near Saga, south of 
Fort Stedman Lake, on the lOth and 28th July 1902. The country down 
there is a huge swampy plain with a river running through the middle of it. 
I had no time to hunt for nests nor did I want to, as the swamp is full of 
leeches, but I had a good opportunity in watching them from my boat, as 
they boat up and down on both sides of the river. The only eggs I got on 
this trip were the Striated Weaver bird and Chestnut-bellied Munia, of which 
there were any amount nesting in the long grass within a few inches of the 
water along the river banks. 

H. H. HARINGTON, Capt. 

Taunggyi, Burma, February 1903. 

No. XI.-RARE ducks. 

Mr. W. Moore has this year obtained three specimens of Eunetta falcala, 
owe of which was sent to mo for identification ; all were young females. 
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Mr. N. S. Moady bat shot and given me a magnificent male Ana$ none* 
rhyncha (Thb EAStBRN SpoT-BiLLKD Duck). The bird was one of three 
eeen on the banks of the Brahmapootra River. Mr. Mondy believes he has 
seen others of this species before. This is the first recorded ocourrenoe of 
the Eastern Spot-bill in realty Indian limits. 

Mr. Rose shot at the end of last year a fine male Pink-footed Goose, Amer 
brachyrhynchuB. Messrs. Moore and Mondy saw two birds which, they think 
were of this species. The feet were of such a vivid pink as to attract • 
attention when the birds were still far out of shot. 

E. C. STUART BAKER. 

DiBRnoARH. March 1903. 

No. XU.-^AZELLE TAKING TO WATER. 

The following incident may have interest for other members who, like 
myself, do not usually associate Gazelles with water : — 

When riding on a camel early one bitterly cold morning, towards the end 
of January this year, along the bank of a wide and deep canal in the Hissar 
District, Punjab, I saw a Gazelle {fiazella hennetif) some little distance 
ahead on the same bank feeding along the grassy edge of the canal. When 
I came within some forty yards, it suddenly sprang into the water, and 
swam rapidly up stream for some distance ; then landed on a shelving part of 
the opposite bank ; scrambled up the side ; stood a few moments on top to 
look round ; shook the water oft its fianks and then bolted oil: into a sandy 
waste beyond. It was a full-grown buck. I think he must have previously 
swam across the canal to feed on the short grass on the side I was moving. 
On this side, like the opposite, the country was perfectly open, so that if he 
disliked icy cold water, he could easily have avoided going into the canal 
to escape my approach. But he appeared to me to enter the water without the 
slightest hesitation, just as a Newfoundland dog would behave. A shikari 
who was with me, told mo afterwards that the Gazelle constantly cross and 
re»croBs the canal and its branches. In the part of the Hissar District I went 
over during a few daya^ stay, I noticed the Gazelle were nearly alwaya 
seen not far from the canal and its irrigating channels, while what Antelope 
I came across, were miles away from water. The Gazelle appeared to keep 
near the gram fields ; and although these fields were protected all round by a 
high fence of thorny branches, they managed every now and then to jump 
over the fence, as on several occasions I saw them inside the fields. I was 
informed that when the hot weather sets in, the Antelope collect together 
and then keep near the canal and its water-courses. 

G. S. RODON, Major. 

DharwaR, March 1903. 


No. XIII.-- THE CRESTED GREBE. 

It would appear that the Crested Grebe (Pofliccpes crintatua) is not at all un* 
common in North-Eastern Assam. Messrs. Moore and N. S. Mondy have seen 
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nearly a dozen this year and secured eight. Mr. Stevens of Rangagova has shot 
one and I have had several notices of its having been seen by others. On 
nearly all occasions the birds are seen in twos, not necessarily pairs, as frequently 
both birds prove to be males, and females are much less often seen than maleic. 

K. 0. STUART BAKER. 

Dibrooarh, Assam, March 1903. 


No. XIV.— FOOD OF THE HAMADRYAD OR KING COBRA. 

Kefarring to Vety.-Major O. IT. Evans* paper on the Hamadryad in VoJ. 
XIV, No. 3, of this Journal tho following note regarding the food of this 
snake may be of interest 

While touring in the Trans Salween Shan States in February 1900, I shot 
a hamadryad in the Md Hang stream. One of my men hung it up on a tree 
close by. After watching its contortions for a few minutes- for it was not 
quite dead — 1 was greatly surprised to see wbat appeared to be 2 or 3 inches of 
the tail of a snake protrude from its jaws ; this 1 immediately laid hold of, and 
extracted what turned out to bo a cobra — a light-coloured variety in excellent 
preservation so that it could not have been long swallowed. The lengths of 
the hamadryad and cobra in the tlesh were, respectively, 9 feet 8 inches and 
4 feet. I procured the skins of both. 

W, H. CRADDOCK. 


Kuala Lii*is, Pahang. 

(Federated Malay States), , /amtary 1903. 


No. XV.— OCCURRENCE OP THE COTTON TEAL (NETT AP US 
CO no MAN DELI AN VS) IN SIND. 

When shooting at a dhund near Sujawal last week I shot a Cotton Teal. I 
see Oates in his “ Game Birds of India ” says that “ this small duck has not 
yet been observed in Hind.” My shikari said that be had seen the duck 
before, but that it was very seldom shot. The boatmen did not seem to 
know it. In case this may interest you I am sending the duck for identification. 

J. W. FARRINGTON, Likut., 

47th Battery, R. F. A. 

Karachi, January 1903. 

[Note, — There appears to bo some doubt as to this teal occurring in Guzerat 
and Sind so that tho above record is interesting. Blanford says in Vol. IV, 
Birds— Fauna of British India In India this Teal is rare in Malabar, the 
Bombay Presidency and Kattyawar and wanting in tho desert parts of 
Rajputana, in Sind and the Western Punjab.” Oates in his Manual of the 
Game Birds of India,” Part II, 8 a 3 r 8 : ** This small duck has not yet been 
observed in Kashmir, in Sind or in Cutoh and probably these tracts lie 
outside its range.” Stuart Baker in Indian Ducks and their Allies,” page 
193, Vol. XI., of our Journal says: In India proper it may bo said to have 
its stronghold in Easteni Bengal, is still very common in Western Bengal 
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and Assam, less so in the Eastern Punjab and Bajputana, especially so in the 
cold weather, and actually rare towards the West of the Empire. Barnes says 
that it is not found either in Guzerat or Sind, but it has been recorded frcm 
both places since his book was written/’ Mr. Stuart Baker unfortunately 
does not say where it was recorded, so the above note of Lieut. Farrington’s 
is interesting. In reference to Guzerat, Mr. E. L. Barton, of Bombay, 
writes : On referring to my game-book 1 find — 

On 17th January 1897 at Pardi (Surat District) I shot 5 Cotton Teal. 

„ 24th ,, ,, ,| ,, ,, ,, 1 „ „ 

„ 13th Feb. „ „ „ „ „ 9 „ 

„ I8th Dec. 1898 at Lobderia (Ahmedabad District) I shot 1 Cotton 

Teal. 

,, 23rd „ „ „ Ahdura (Ahmedabad District) I shot 1 Cotton 

Teal. 

I have shot, 1 am certain, many more Cotton Teal both in Guzerat and near 
Bulsar in previous years, but in ray diaries then they were only put down as 
duck or teal,”— Ed.] 

No. XVI.«FOOD OF MELURSVS URSIXUS (THE HLOTH-BEAH 
OB INDIAN BEAU). 

On the 6th March 1903 I wounded a bear which made off leaving a fresh 
blood trail. On following the trail fresh droppings were found and among 
them an entire snake skin about 15 in. long. The process of digestion bad 
rendered identification impossible, and the scales wore rubbed off, but the 
shape of the head was like that of a Russell’s viper {Vfpera ruttsellii). 

H. H. G. HA8TED. 

ViZAGAPATAM Dist., 7th March 1903. 

No. XNll.’^FELJS BENGALENSIS (THE LEOPARD CAT). 

About this cat Blanford remarks that there is one skin from the Coromandel 
Coast in the Calcutta Museum and a live specimen from Joyporo (Madras 
Presidency) was in the London Zoological Garden. From this it would appear 
to be rather uncommon in the northern parts of the Madras Presidency and I 
think it interesting to note that on ‘ilst January 1903 one was killed in a beat 
in Jeypur State, Vizagapatam District, and that on Ist March one was caught 
in Jeypur District. The skin and living animal I have with me at present. 

H. R. G. HASTED. 

ViZAOAPATAM DiST., 7lh March 1903. 

No. XVIII.~NOTKS ON BIRDS NEAR QUETTA. 

I notice amongst the Miscellaneous Notes in No. 3, Vol. XIV of onr 
Journal, some notes on birds seen near Quetta, and would like to add a few 
that were obtained by me at or near Chaman in 1900 and 1901 — 

The Grey-backed Warblhr. In August and September 
in a garden and also near Sanzal. 
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Sylvia The Desert Warblrb. In the fort hills near Sansal. 

Scoiooersa inquieta, — The Streaked Sordb-Warblkr. Very oomiilon in 
the low sorub on the desert round Chaman. 

LaniuB The Allied Grey Shrike. One specimen shot near 

Sanzal. 

Oriolue leundoo, — The Indian Oriole. Common in gardens. Mostly 
immature specimens soon. 

Sturms porphyronotus,— T he Central Asian Starling. In Chaman in 
flocks in December. 

Soxicola chrysopygia, — The Red-tailed Chat. One specimen shot at 
Bogra in September. 

Tharrhaleus Jerdoni^ — Jerdon’s Accentor. At Chaman and at Saranan in 
January and March; at the latter place in small flocks in the bushos in the tanks. 

Rliodospiza ohsohta (Lioht). In Chaman in flocks in the gardens, in August 
and September and again in March, sometimes 20 or 30 at a time on railings 
and telegraph wires. 

Passer hispaniolene\s,--TnE Spanish Sparrow. In large flocks in gardens, 
Ac., in October, November and December. 

Emberina HhctnkluSy — The Rebd-Bunting, Chaman, December. 

Emb^riza Stra^keyi, --T he Eastern Meadow-Bunting. One specimen 
obtained in Chaman in November. 

Motacilla perfonata,— ^T HE Masked Wagtail. Fairly common in Cbaman 
in the winter. 

Anthus spinoletta, — The Water Pipit. Common in lucerne bods at Chaman 
in winter. 

Melanocorypha ma^rima, — The Long-billed Oalandra Lark. On the 
desert in the winter. I kept one as a pet for some time which had hurt itself 
on the telegraph wires. 

J. W. WATSON, 
Captain, I.M.S. 

Poona, March, 1903. 

No. XIX.-NOTE ON JJTERAETUS FASCTATVS. 

A pair of these birds visited our poultry yard for some months and 
accounted for 80 out of 40 (Bushiro) chickens. I had long decided to shoot 
them, but theif visits being at short intervals — sometimes in the forenoon, 
sometimes the afternoon—we were always taken unawares, and it was only 
when a oommotion among the poultry announoing that another chick had 
been added to their list of victims, that we knew of their presence in the 
neighbourhood. Being shy birds, after securing their prey they were off as 
fast as win|^ could bear them and 1 only got an occasional glimpse at them as 
they were flying away, and concluded they were Falco ammunis, which are 
to be seen here occasionally. 

A servant, who had seen the birds carry off a chick, when mentioning the 
olrouttstAnces, stated the birds first sat on the ground a short distance from 
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the hen with her brood, then made a sudden dash for a chick and carried it 
off. This trait being tintienal for FaUto eommunt$, I asked whether the birds 
did not swoop down and strike the chicks ; he said> no, they first sat on the 
ground and then Attacked the chicks. 

On the morning of the 6th January, I personally saw the birds attack a 
brood, which were under a clump of trees about 50 yards from me ; both 
birds came to the ground first, then dashed in among the chicks, one of them 
being snccessfiil in securing a chicken, and though I ran forward shouting, it 
was not till I was about 15 yards from them that they flew off, settling on the 
ground again in the next field. I got my fowling-piece and went after them, 
but they would not now allow me within range, flying off and settling od the 
ground about 100 yards further off. After a careful stalk 1 got a long shot at 
the one with the chicken as it was flying away, causing it to drop its quarry. 
Both birds then made off for the hills close by. 1 went after them taking a 
Martini-Henry rifle, and as anticipated, the birds would not allow me within 
200 yards, but flew from peak to peak of the cliffs. A lucky shot at 200 ysrds, 
with the rifle, broke the leg of one of the birds, it flew about 300 yards, 
settling on the ground behind a boulder, while its mate kept hovering near 
it. My servant fired at the latter as it flew over our heads, but missed. The 
report caused the wounded bird to fly off another 200 yards, coming to the 
ground again, when a tawnj-ooloured eagle gave it chase and canght it an 
the gronnd in its talons. The eagle pecked at the wounded bird two or 
three times, but was more intent on watching our movements. Hoping to 
secure both birdli, I sent my servant forward to shoot them ; but before he 
could get within range, both birds flew away, the wounded one settling again 
abont 100 yards off and the tawny eagle kept hovering over it. My servant 
managed to shoot the wounded bird, which I recognised as **fa8ciatU8V On 
dissection I removed two eggs, each about one inch in diameter. The bullet, 
with which the bird had at first been wounded, had apparently first struck 
the ground and then the bird, for only a part of it was found embedded in 
the hollow of the pelvis behind the femur. The pelvis itself was not injured, 
but the femur was shattered one inch below the joint. 

This turned out to be the one which had secured the chick, for embedded 
in its toes were feathers from the chicken, which had been driven in by the 
shot when I first shot at the bird as it was carrying away the chicken. 

This eagle was in fine condition weighing nearly six pounds, but her crop 
was empty. This together with the great cold had no doubt sharpened the 
birds’ appetites, and hunger had made them less shy, 

W. D. GUMMING. 

Ormara, Mekran Coast, January, 1903. 

No. XX.-PREHISTORIC-MAN.H UNTING IN INDIA. 

Not long ago Lord Kelvin in a lecture entitled Th€ Age ihe Earth 
gave the reasons which point to the period of time which has elapsed since 
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t>fgamc life first appeared on the earth as lying between twenty and thirty 
millions of years. Man, gradually evolved from tree-living ancestors, 
appeared comparatively recently upon the scene. 

It has been shown in several ways that man existed during and before the 
last Glacial Period in Europe, by the association in many cases of his 
handiwork with the remains of extinct animals such as the woolly rhinoceros 
and mammoth which existed at that time as far south as the south of Franco, 
also by the occurrence of his weapons in the gravel drift in France and 
England at considerable depths, that gravel being now not in a river bed but 
in many cases at the tops of hills, showing that since that period the present 
Valley has been formed — as for instance that of the river Thames in England 
and the Somme in France. 

There is also the evidence as to age obtained from caverns in both countries, 
in which the implements were sealed up by silt, and the familiar stalagmite 
formation, which is deposited at a more or leas fixed rate. 

The date of the latest of the many Glacial Periods can be roughly arrived 
at not only astronomically by the alteration in the position of the earth’s axis, 
but also geologically, and thirdly from the examination of the deposits in 
caverns, as for instance Kent’s Cavern at Torquay between 1825 find 1841, by 
Mr. Godwin Austen in 1840, and six years later by the Torquay Natural 
History Society. But the final examination extended over twelve years and 
was supervised by a Commiitee of the British Association between 18G8 and 
1880. All three methods of computation are substantially in agreement. 
The implements in Kent’s Cavern most resembling the Indian ones (which 
I have had the honour of discovering and presenting to the Bombay Natural 
History Society) are those in the lowest stratum of all known as the Breccia, 
a dark-red sandy earth holding quartz nodules, and not at all unlike the 
lateritio deposits in which the Indian implements are always embedded or out 
of which they arc derived. 

Very briefly this is the order of the Kent’s Cavern Strata from the top : 

(1) Blocks of limestone up to 100 tons. 

(2) The Black Mould up to 1 foot in thickness. 

(3) Stalagmite floor of granular texture up to five feet in thickness and 
containing limestone blocks. 

(4) The Black Band up to 4 inches. 

(5) The Cave Earth — a red clay less than 4 feet thick and in some parts 
absent. 

(G) A stalagmite floor up to 12 feet thick. 

(7) The Breccia. 

By various methods of computation it seems that as long ago as 260,000 
years man flourished in Europe, and therefore probably long before. 

When I made my discoveries in Somaliland, during thirteen expeditions 
to that country, of stone implements at Jalelo on the Tssntugan, of exejuisite 
workmanship and in considerable numbers (three rather poor examples of 
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which are all I have been able to offer to the Society) and Ihe Jif$t Bter famd 
in Africa, Sir J. Evans^ the Treasurer of the Royal Society^ in a communication 
to that body at once claimed them as paleolithic and as completing the chain 
of evidence linking India with Europe in prehistoric times. The types were 
ideniwally the Bamc all over the world. So much, then, as regards the age of 
Indian paleolithic implements. Of what kind were the men who used them ? 
At the present day there are, 1 believe, no scientifio men of eminence or at 
any rate hardly any, who do not accept the theories first propounded by 
Charles Darwin as clearly proved by overwhelming evidence all pointing one 
way. Man has ascended from the same root or arboreal ancestor as the 
anthropoid apes. His superior brain has given him the mastery, and given 
an upright position and the use of his hands, everything else has been shown 
necessarily to follow. 

It is to be hoped that in India some oaves may be found conbiining the re-» 
mains of extinct animals, amongst which stone implements may be looked for, 
such as the caves at Bruniquel (Tarn et Garonne) and La Madelaine (Dor- 
dogne) in France ; and those at Plymouth, at Brixbam and in Yorkshiro. We 
have not forgotten the recent discovery by M. Dubois in Java of part of the 
cranium and femur of an ape-like man or man*liko ape (scientifio opinion is 
divided as to what to call it) in Pleistocene deposits — named Pitheeanthropue 
erectus ; it was thought that the earliest discovered examples of the skull of 
prehistoric man were merely deformities and that their ape^like character was 
accidental. 

Repetition has rendered this impossible. When the Neanderthal specimen 
was discovered not far from Dusseldorf in Rhenish Prussia its extraordinary 
appearance led some eminent scientists at first to regard it as a deformed 
specimen, until the subsequent discovories in the caves of Eguisheim (near 
Oolmar, Alsace), at Brlix (Bohemia) and at Spy (Namur, Belgium) and so on, 
A specimen was found as long, ago as 1700 at Canusledt (Whrtemburg). 

That the Indian specimens which I have presented to the Bombay Natural 
History Society are at least as old as the lateritic beds in which they occur, is 
shown by the condition of the chipped surfaces which are stained in exactly 
the same way as the uuworked quartsite boulders in the same bod. Some 
have been waterworn previous to becoming embedded and some washed out 
and waterworn afterwards. 

H. W. SETON-KARB. 

Wimbledon, London, S. 

February, 1903, 

No. XXI.— DROUGHT-RESISTING FODDER PLANTS FOR INDIA. 

In view of the importance of this subject and the immense benefit which 
will result to India if some good drought-resisting fodder plants are in- 
troduced, the following note by Sir W. Weddorburn will be read with interest, 
Airiplejc ecntibaccala appears to have proved to be a most successful £«>ddei** 
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plant in California in places where the normal rainfall is small, and ii is pos* 
Bible that in some parts of India, where similar oonditioiis preTsil, the otiliiva* 
tion of this plant will be found to snooeed^ 

Editobs, 

DROUGHT-RESISTING FODDER PLANTS. 

No. 2. 

ATRIPLEX SEMIBACCATA ON ALKALI LANDS. 

Experiments in India. 

The India Office has been so good as to snpply me with the most recent 
information from India regarding fodder for cattle in times of drought. 
This information is contained in a Note (Agricultural Ledger No. 13 of 1901) 
by Mr, Moreland, Director of Agriculture, reviewing the attempts made to 
utilise the reh ” or “ usar lands, amounting to some two million acres, in 
the North-West Provinces and Oudb. The first important correspondence on 
the subject wus published in 1804, No. 42, Government Selections, and deals 
with the deterioration of villages lying along the Western Jumna Canal. It 
shows that the cousttuotion of that canal, and the neglect of drainage 
works, led to the accumulation of injurious salts at the surface in such 
quantities as to destroy the fertility of the land, and render culti- 
vation impossible. There is no record of attempts made to meet this 
mischief during the next ten years ; hut in 1874 the matter was taken up by 
Mr. (iiow Sir Edward) Buck, and in 1876 the Beh Committee” was ap- 
pointed, and a scheme of experimental work was drawn up, to include arbori- 
culture, surface and subsoil drainage, hushing, manuring, and the growth of 
special crops. Unfortunately no chemical analysis appears to have been 
made of the soil selected for these operations ; and the omission of this essen- 
tial preliminary deprived the experiments of scientific value ; while it led to 
action being taken in wrong directions as, for example, when nitrates and 
phosphates were applied to the utar’’ lands, which are now known to be 
already charged (even to excess) with these nutrients, 

2. The Ueh Committee’s experiments, directed to the reclamation of 
** uSiir,” are reported under four headings : (1) Removal of salts ; (2) Drainage ; 
(3) Silting; and (4) Deep cultivation, manuring, and ploughing in green crops. 
(1 ) Hfimoval of edits. This was tried on the Awa estate. The salts on the 
surface were scraped off before the rainy season, and in the following year 
the quantity of such salts was found to be decidedly less; hut the subsequent 
history of this plot cannot be ascertained. (2) Drainage, 8urfaod drainage 
was attempted, but the plants died, and this method was given up as a failure. 
Subsoil drainage with two-inch pipes was then tried, but was also held to be 
a failure, mainly on account of the prohibitive cost, and the experiment was 
abandoned. (3) Silting, By this method it was sought to form an entirely 
now soil by deposit on the top of the ** uaar,’' but it was found that this 
process was of very limited application, depending as it did upon a copious 
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€ow of watAr, (vnd a anfSctent aupplj of ooarae silt. (4) Deep eultivation, 
mamring, and ploughing iit gmon crop$. Borne practical Bucoeaa was obtained 
in improving the texture of the soil and in dispersing the salts from the 
surface by growing green crops of rice and hemp, and ploughing them in ; 
but the experiments do not seem to have been conducted on systematic or 
scientific lines. No analyst being available, the original condition of the 
plots was not known ; and the ultimate results are not ascertainablo, as, after 
some years of varied operations, the plots were either koM to private in** 
dividuals or diverted to other purposes. Thus at ^mraman, acquired in 
1882, there was abundant ploughing and manuring f rice, barley, peas, maize, 
and millet were sown with varying success ; but in 1802 the whole reserve was 
sold, and the improvement effected in the condition of the soil appears to have 
been lo^t. Similarly at Oherat there was no analysis to begin with, and the 
official reports differ as to the nature of the saline deposits. Eventually this 
reserve was sold to a Mr. Keventer, who utilised it as a dairy farm. At 
Gursikran and Juhi the operations took a different direction, and a quantity 
of bay was made from the natural grasses belonging to “ usar ” soil, princi- 
pally the 8poroholm arabicui. The areas were enclosed, and the grasses grew 
in considerable abundance ; but they died down after the rains ; they did 
Hot stand drought ; and the hay, which proved unpalatable and innutritious, 
was refused both by the Cavalry and Commissariat Department as being 
unfit for fodder. The unsnooessful attempts to introduce Australian salt- 
bushes as fodder plants are referred to by Mr. Moreland at page 453 of the 
Agrioultural Ledger. The first trial was made iu 1882, and the AinpUx nuni’* 
mularia promised to do well. But the beginning thus made was not effec- 
iSvdly followed up, and the ultimate fact of the experiment is recorded as 
follows: Unfortunately the further detailed history of these plants is not 
on record, but all have disappeared."’ Mr. Moreland adds that he has learned 
from Mr. Duthie, Bitanical Director, that the failure of thene plants was 
“ doe to their inability to live through the wet season when the surface of 
the ‘ usar ’ is slimy mud, and water often stand*^ on it.” This collapse of the 
experiment shows that in selecting the locality for plantation, due considera- 
tion was not given to the special characteristics of the salt-bush, which 
tolerates extreme heat and drought, but cannot endure heavy rain and a 
moist atmosphere. Owing to this uohaipy error a great opportunity was 
lost. Judiciously planted on the arid waste, which is its proper habitat, the 
salt-bush might, in the droughts of 1897 and 1000, have proved the salvation 
Of countless plough cattle, besides, as will presently be shown, solving the 
problem of usar reclamation. 

3. From the above summary it appears that as yet but little progress has 
been made, either in propagating drought -resisting fodder-plants, or in re- 
claiming nsar lands, the problem which has been tbe subject of special 
study by the Agrioultnral Department for the last twenty years ” (Agri- 
cultural Lfodgor, p. 415). From want of scienUik method tbe Department 



J^nSCELLANEOm NOTES. 


151 


appears to have miised the elae to snoeess which has been dextrooaly 
grasped by the experts in America. To nee a homely phrase, two birda may 
in the present case be killed with one stone, for American research shows 
that by the propagation of salt-bush on dry alkaline waste a double benefit 
can be secured. Ou the one hand an abundant supply of nutritious fodder 
may be provided; while, ou the other hand, the noxious salts will be removedf 
thus restoring the soil to fertility, and rendering it fit for canal irrigation. 
In the interests of Indian famine prevention ov^ry eilort should be made to 
secure this double advautage. How this may be done can best be learned by 
reference to the facts ascertained by American experts, to which I will now 
refer. 

American Research. 

4. On the suggestion of the Director of the Scientific and Technical De- 
partment at the Imperial Institute, I addressed the United States Agricul- 
tural Department at Washington, and by their courtesy have received the 
latest accounts of what has been done in America, as regards fodder plants on 
salt lands. Among the printed papers received are the following pamphlets, 
prepared at the Experiment Station of the Agricultural College and issued at 
Bulletins by the University of California 

Bulletin No. 125 -(May, 1 8M9) Australian Salt^bushee, Results of 

18 years' tests : characteristics, propagation, and field tests,’* by 
Charles H. Shinn, Inspector of Stations ; and Composition and 
Food Value,'* by M. E. Jaffa, Assistant Chemist. 

Bulletin No. 128 — (March, 1900) : '* Nature, Value, and Utilisation of 
Alkali Lauds,” by E. W, tiilgard, Director and Chemist. 

Bulletin No. ld:i — (August, 1901) ; “Tolerance of Alkali by Varioue 
Cultures,'* by H« H. Loughridge, Agricultural Geologist and Phy- 
sicist. 

Bulletin Vo. 140— (February, 1902): “ Land* of the Colorado Delta in 
the Salton Basin,’* by Frank T. Snow, E. W. Hilgard. and G. W. 
Shaw ; with a Supplement by J, Burtt Davy, Assistant Chemist. 

I have also received 12 pamphlets on forago plants, published at Washing- 
ton by the United States Agricultural Department. Of these the following 
bear the most directly on the subject of drought-resisting crops;— 

Farmer' » Bulletin No, 108 — (1900) : “Salt-bushes/* by P. Beveridge 
Kennedy, Assistant Agrostologist. 

Circular No. 18 — (1899); Bmooth Brome-grats,** by F. Lawson-Bcrib- 
ner, Agrostologist. 

Bulletin No^ 2— (1900): ‘‘Fodder and Forage Plants,** by Jared G. 
Smith, Assistant, Section of Seed and Plant Introduction. 

5. No one can peruse these detailed records of chemical and botanical 
research without being impreased by the persistency and scientific skill with 
which the experiments have been carried out, and the care with which results 
have been recorded. Under the direction of public authority a staff of 
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highly^trained exparta have let themadlvM to deal systematically with the 
problems aming out of drought; experimental farms and laboratories haTe 
been at their disposal ; and the rich harvest of facts and experience reaped 
by them contrasts painfully with the meagre results obtained in India by the 
inadequate machinery provided for similar investigations. The conclusions 
arrived at, so far as they bear on the subject of ibis Kote, may be briefly 
summarised under two headings : (A) Chemical analysis ; and (B) Botani- 
cal research. 

6. (A) Chemical AnalyHi. By this branch of inquiry it is shown that the 
salts existing in alkali lands are made up partly of salts that are noxious to 
plant life, uts., carbonate of soda, sodium ohlorid (table salt), and sulphate 
of soda (Glauber's sah), and partly of salts which are valuable fertilisers, 
vis.y sulphate of potash, phosphate of potash, and nitrate of potash: that 
these salts are originally distributed in solution throughout the soil ; and 
that by means of capillary attraction and evaporation they are accumulated 
on the surface, forming a crust destructive to most forms of vegetable life. 
(B) Botanical Rtacarch. On the other hand, by the experiments in this de- 
partment, it is proved that certain fodder plants, notably the Australian salb- 
bashes, can live and thrive upon such alkali lanls, absorbing largo quantities 
of the noxious salts, while appropriating only a small proportion of the 
fertilisers. They also possess the valuable property of sharing with the 
hygroscopic salts the 10 per cent, additional moisture held in suspense in these 
alkali soils. Among these salt-bushes experience points to AtripUx semihaccata 
as most suitable for hot dry climates, being drought-resisting, proliflu, and 
capable of producing abundant supplies of good fodder ; and it is found 
that by continuous cropping with this salt-bnsh the excess of injurious salts 
is eliminated ; so that the alkali lands may, by this simple process, become 

profusely and lastingly fertile for the growth of ordinary crops. 

7. With reference to the origin of the alkali trouble, Professor Hilgard 
points out (Bulletin No. 128, p. 13) that the soluble salts in alkali soil have, 
like the soil itself, been formed by the progressive weathering of the con- 
tiguous rocks ; that the salts in the upper 4 or 5 feet of soil are usually limited 
in amount ; and that they are not ordinarily replenished in indeflnite quanta 
ties from the lower strata. The salts move np and down within the upper 4 
or 6 feet of the soil or subsoil, following tb4 "lllbvement of the moisture 
descending in the rainy season, or when irrigated, to the limit of the annual 
moistening as a maximum, and then re-asoending or not according as surface 
evaporation may demand. At the end of the dry season, in antilled irrigated 
land, practically the entire mass of salts may be within 6 or 8 inches of the 
surface. The injury to vegetation is caused mainly within a few inches of 
the surface, by the carbonate of soda, which corrodes the bark near the root- 
orown, and by the sodium chlorid, which acts as an antiseptic, and arrests 
development, Oarbonate of soda msy however be neutralised by treating it 
with gypsum, which converts it into the sulphate, or^GlaufoerV salt, which 
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it eomparatiTely innoouons. Sodium ohlorid (table tali) cannot be ohemi« 
cally nautralited; but it can be removed mecbanically, by scraping the 
salt crust from the surface, or by ** leaching,” that is by drenchii g the 
land with water, which dissolves the salts and carries them away by a system 
of under drainage. These methods however have the disadvantage that they 
carry off the fertilisers as well as the noxious salts. A special warning is 
given against the bad habit of surface irrigation, which stimulates evaporation 
and ‘Meep-furrow ” is recommended, vnh diagrams at p. 38 of Bullotin No. 
140. It is also pointed out that mere flooding will not wash away the salts, 
as these soak into the ground at the first touch. 

8. The verdict arrived at from the botanical experiments is emphatically 
in favour of the A triplex eemihaccata within its own proper habitat. Sum** 
ming up his conclusions Mr. C. H. Shinn, Inspector of Stations, reports as 
follows: This Bulletin (No. 125) shows that tho California Station has 

been experimenting with salt-bushes for 18 years, that tho tests of some 
species have extended over tho greater part of the State, and that Airiphx 
eemihaeoaia is the most generally useful species of all that have been planted, 

although others are worthy of cultivation.* It is seldom that a plant 

shows so much adaptation to differing circumstances as Atriplex Bemibaccaia,^^ 
At the same time he warns ns that ‘*«it cannot endure too heavy summer rains, 
HOP the moist atmosphere of many warm countries,’* though ** within its own 
realm it is unsurpassed among the gifts of nature to the deserts and alkali 
wastes which cover so large a part of the earth’s surface.” In this view he 
is fully confirmed by Professor Hilgard and the other auihoiities above 
referred to. 1 may quote a few particulars as to the special merits of this 
plant. First, as to its power of resisting drought : “ Tho total rainfall at 
the Paso Robles Station for the season of 1897-98 was but 3*24 inches to 

March; April and May showers brought this to 4’75 By thelstof 

April, the roadsides were brown and barren. On unirrigated land there was 
no green fodder-plant excepting solt-bnsh in the entire region. The growth 
of Atriplex semibaccata on this p< or and arid soil was a revelation to every 
farmer. Seed sown in December, 1897, made a foot of growth by April 12tb, 
branching and covering the ground. After being cut back tor sheep feed, it 
made a second growth of-^i inches by the end of May, and was cut a third 
time before the end of summer,” (Bulletin No. 125, p. 6) Similar reports 
for the same dry year (1898) came from the other stations. Thus, in 
the Wejd Sacramento Valley, ” the salt-bush grew from a few inches to 3 
feet in diameter on hard, dry clay land where even weeds did nf>t grow ; and 
it volunteered from solf-eown seeds in the hard road,” Then as regards 
tolerance of alkali, the Atriplex ten' ibaccata stands ''extremely high,” sur- 
passing all plants of similar food value in its power of growth od 1 ind hi;;bly 
charged with alkaline salts. It is also hardy in le pcot of co»d, rem iniug 
peeu late in the season, and withstanding a letnperature of U"* I ahieidieu. 
Further the 4. semibacc^ta is very prolific, self-sown seedlings springing up 
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freelj ; the fallen seeds, and subsequent seedlings, being protected by the 
lowHspreading mass of the plant. Some indindoal plants haye, in Galifor* 
nia, attained a diameter of 18 feet in one year, much exceeding in growth 
the parent plants in Australia. A very large amount of fodder is thus 
produced, and in one case s yield is reported of 30 tons per acre of green 
forage. The green forage can bo easily handled and made into hay, a special 
merit of this variety being that it is procumbent, and the stems are tender 
and flexible ; whereas most of the other rarieties of salt-bush being shrubby 
and erect, are only suitable for browsing. This hay has a high nntritive value, 
its protein content being twice that noted for wheat hay. Next to the salt*- 
bushes the Chilean plant Modiola decumhens, of the mallow family, deserves 
attention as a means of removing salt from alkali land. It grows very freely, 
and is relished by cattle. Then there is tho Tussock grass (SporoboluB 
airoides), which stock will eat ; and the varions alkali weeds, such as the 
" Grease woods (Samphires), and the Alkali grass (Dhtichlis spicata). 
Smooth Brome grass (Bromus inermis) is also highly recommended in Circular 
No. 18, Its drought-resisting qualities have proved it to be the most valu- 
able grass for dry regions where other grasses could hardly exist.’* I observe 
also that the Argentine salt-bush (Airiplsof pampanm) is favourably noticed. 

PROPOSED INDIAN RESEARCH. 

9. Such being, in brief, the result of American investigations, there 
remains the question : What practical steps should now be taken in order to 
utilise these conclusions, and obtain for India the two-fold benefit, of 
abundant fodder for cattle, and the reclamation of “usar” land? Before 
applying American experience to Indian requirements, care must bo taken 
to ascertain how far tho physical conditions of the two regions are identical ; 
and for this purpose it is necessary that the tests of chomioal analysis, and 
botanical experiment, should bo applied in India with the same scientific ac- 
curacy that has been employed in America. It seems probable that tho salts^ 
both noxious and nutritive, contained in the ** user soil are similar to those in 
the alkali lands of California. Butin order to proceed with safety an exact 
analysis should be made in the different Indian Provinces interested. If by 
such analysis phosphates and nitrates are found to exist in abundance, it will 
be evident that experiments with artificial manures and night-soil may be at 
once abandoned ; while the presence of carbonate will show that treatment 
with gypsum, or some analogous substance, is called for to neutralise the 
mischief to plant life. Then there is in India a wide field for botanic ex- 
periment, by reason of the varieties of soil and climate in the different 
provinces ; and with the large choice of forage plants offered by the con- 
tinents of Asia, America, and Australia, there should be no difficulty in 
ultimately discovering tho forms of vegetation best suited to Indian require- 
ments. Atriplex semihaccata should have a prominent place in these botanical 
experiments, care being taken to avoid past errors as regards its looatiott 
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Had heed been ^ven to the warning of A merioan expert®, these plants, so 
peculiarly suited to hot arid plains, would not have been exposed td the wet 
and mud which caused their destruction in the exporiraont at Aligarh. 

Jn this connection I see it stated that Lowland Purslane (^Sanuviutn^ and 
Saltwort (Suoida) are suited to moist alkali and salt-marsh soils.] It has been 
ascertained that the ash of the Atriplex aemibaccata contains 40 per cent, of 
sodium ohlorid ; and it is calculated that the removal from the land of a 
five-ton crop of this salt-bush hay will take away nearly a ton of salt per 
acre. It would therefore evidently bo a groat mistake to plough it in, as has 
been done in the case of rice and hemp, for this would have the effect of 
returning the noxious salts to the soil. Mr. Moreland states that a further 
trial is being made of certain salt-hushes and allied plants. It would bo 
interesting to know the names of these, and I trust Atriplez demihaccata 
among the number. 

10. The extended investigation above suggested are probably beyond the 
resources of existing expert establishments in India, which have done their 
best with iusufiPicient means. But the practical issues are so momentous, 
that we must hope the Government of India, seeing what has been accom- 
plished in America will not hesitate to equip Experiment Stations and 
Agricultural Laboratories on a scale similar to those at Washington and in 
California. It would he well to obtain tbe co-operation of the Indian Uni- 
versities and Technical Colleges in organising the operations ; and in order 
that the work may bo conducted continuously and at moderate cost, a staff 
-of young Indian scientists might be permanently enlisted, to be specially 
trained for these investigations. Professor Bose and others have shown 
what valuable results may thus be produced in the various departments of 
aoientifio research. 

11. It is gratifying that the Secretary of State has expressed his interest 
in drought-resisting fodder-plants, and has moved the Government of India 
to cause the subject to be taken up earnestly by the Agricultural Depart- 
ments in all Provinces. The prospect is encouraging ; for every “ usar 
acre that can be planted with salt-bnsh, will provide tons of wholesome 
sustenance for cattle, while gradually bringing into cnlturable condition 
waste lands which are described as being inirinsioally of the very richest 
description/’ 

W. WEDDEBBUBN. 

Indian Famine Union, 

Palace Chambers, 

Westminster, S.W. 


Ut January 1903. 





PROCEEDINGS 

OP THE MEETING HELD ON THURSDAY, THE 5th 
FEBRUARY 1903, 

A meeting of the members of the Bombay Natural History Society was 
held at the Society's rooms on Thursday last, the 5th February 1903 ; tho 
Venerable Archdeacon Soott presiding, 

NEW members: 

The election of the following new members was announced : — 

Mr. fl. 0. Nangle (Rangoon) ; Lieutenant A. Willook, B.I.M. (Bombay) ; 
Mr. St. G.de Carteret (Partabgarh, Oudh) ; Mr. P. J. Fits Gibbon (Bel- 
gaum) ; The Hon^ble Syed Hoosein Belgrami, Nawab Imud-ul-Mulk Baba** 
door, B.A. (Hyderabad, Deccan) ; Mr, A. D. St. 0. Barr (Amraoti, Berars) ; 
Mr. T. J. Metcalfe (Rangoon) ; Lieutenant J. W, Farrington, R.A. (Karachi); 
Mr. J. Scott, MXO.E. (Calcutta) ; Mr. G. Richards, P.W.D. (Rangoon) ; Mr. 
J. MoKonna, C.8. (Bassein, Burma) ; Mr. J. A Chapman (Bassein, Burma) ; 
Major 0. T. Robinson, R.F.A. (Mhow, C.I.) ; Major 8. D. Browne, R,H.A. 
(Mhow, C.I.) ; Dr. Nassarvanjee Fakirjee Surveyor, M.D. (Bombay) ; Captain 
P. C. Gabbett, I.M.8. (Coonoor) ; and Mr. Samuel Joyce (Bombay). 

The Honorary Secretary, Mr. W. S. Millard, asked members to try and 
induce others to join the Society, as the more members they could obtain, 
the bettor would be the position of the funds of tho Society, and more 
money could be spent in improving the Journal. 

CONTRIBUTIONS. 

The Honorary Secretary acknowledged receipt of the following contribu- 
tions since the last meeting < 

CONTRIBUTION TO THE MUSEUM, 

Contributions. Description. Contributors. 

Some Fpecimens of Fishes Mr. P. W, Townsend, 

trom the Persian Gulf. 

1 Indian Pangolin or Manii p$ntadaetyla Mr. A. H. A. Simcox, I.C.8. 

Aut Eater^ (alive). 

1 Skin of tho Indian Ttagului mevni%na Mr. R. E. B. Branson. 

retain or Mouse Deer. 

1 Skin of the Cotton Teal ... Xettapus eoromandelianu** Lt, J. W. Farrington, B.A. 

1 Skin of the Great cioBied Podic eves ortstaf Mr. H.Bulkley. 

Grebe. 

ThreeBtonn Implements from Mr. H. Beton Karr, M.F. 

tho Madias Presidency. 

1 Skin of the Eastern Little Tringa rftficollU ' 

Stint. 

1 Skin of the Little Ringed JSgialitU duhia 

Plover, 

2 Skins of the Bengal Bush jV«ra/ra >Capt. H. H. Harrington. 

Lark. 

1 Bkin of the Indian Pipit.. Anthut rufufus,,,^ 

1 Skin of the Eastern Btkya. Ploreut megarhynchui ....r. 

1 Skin of the Btritted . mmynr 

WeavorBird. ' ' 


• Forwarded to the YlotorU Oardeni. 
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Contributions. 

Description. 

Contributors. 

1 Skin of the Burmese Ued 

MuuIa. 

2 SkiuB of the Pegu House 

Sparrow. 

2 Skins of the Burmese Red- 
vented bulbul. ^ 

1 Skin of the Burmese 

Sportpginthm JlavidiventrU, 

Patser Ji^veolut 

! 

1 

Molpaites hurmanicui 

Laiiiui colurioidet 

1 

( 

‘Capt. H. n. Harrington. 

Shrike. 

1 Skin of the Burmese 
Nuthatch. 

S Skins (*f the Burmese 
Spotted Bahhlcr. 

1 Common Snipe (albino). 

SHick vfgltota 



Pellorneum svhochrarcum . . . . 

Gallinago ccdlntU 

c 

) 

;»pl. r. P. Kilkclly,I.M.8. 


MINOR CONTUIBUTTON. 

From Mrg. A, K. Oliver. 

CONTRIBUTION TO THE LIBRARY. 

The Butterflies of India, Bunna and Ceylon,*’ i 

Vols. I, II, and III, by Marshall and de Nic^.- ;> Presented by Mr. 0. 
ville, ) Crommelin, 

PAPERS READ. 

The following papers were then read : — On two Cetaceans from Travan- 
core by H. S. Ferguson, with a Notoon the same/’ by R. I^ydekker, B.A., 
F.RS., &c., in which a new porpoise or dolphin, named Tursiops Fergmoni, 
was described. 

Mr. E. H. Aitken also read a paper on ** The Butterflies of Bombay and 
the surrounding country” written by himself and Mr. B. Comber. The 
paper was made more interesting by specimens of the various butterflies being 
exhibited and referred to. 

A vote of thanks was passed to the authors of the papers, and the meeting 
then terminated. 

PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 5th 
MARCH 1903. 

The monthly mooting of the members of the Bombay Natural History 
Society was held at the Society’s Rooms on Thursday, the 5th March 1903 ; 
His Excellency Lord Northcote presiding, 

NEW MEMBERS. 

The election of the following new members was announced : — 

Mr. V, G. Morgan, I.F.S. (Hoshangabad, C. P.) ; Mr. H. H. Mann (Cal- 
cutta) ; Mr. J. E, 0. Tukes, 1.0,8, (Ahmedabad) ; Mr. E. H. Watorfield, I.C.S. 
(Kaira) ; Mr. J. T. Scotson, I.C.S. (Ahmedabad) ; Major R. H. G. Hey gate, 
D.8.0, (Thayetmyo, Burma) \ Mr. W. M. Nuttall (Dibrugarh, Upper Assam) ; 
Mr. J. Malcolm Maclaren (Calcutta) ; Lieut. E. C. Coates (Hanikhet) ; 
Mr. B. H. Anderson (Oera Ismail Khan)^ Oaptaiu J. G. Hulbert, 1J1.S., 
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(Naini Tal.U.P.); Captain G. 0, Scott (Ceylon); Captain W.G. Liston, 
(Bombay) ; Colonel H. FitsOerald (Wellington, Madras) j and 
Mr. John Glaaser (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr. W. S. Millard, acknowledged receipt of the 
following contributions since the last meeting : — 

Contributions. Description. Contributors. 

I 

11 Fossils from the Gulf of Mr. B. P. Ijambert, D.fl.P, 

Cambay. 

1 Skin of the Blue-brensleti itriata Mr. 8. L. Whymper. 

Banded Rail. 

1 quantity of Butterflies Capt. U. W. Barton. 

from Cannanore and 
Kodalkannl. 

2 Orestod Buntlnsrs (alive),, Mdophui melanioter%$ Mr. E. W. Harper, F.Z.8. 

A quantity of Palte dithic Mr. H. 8eton>Karr. 

implements from the 
Madras Presidency. 

1 Young .Jackal Cali vO Caniiaumus^ Mr. W. E. Turner (H.M.8. 

“ Highflyer/') 

1 Golden Tree Snake (alive), ^hrtjiflpftra Mr. A. M. Kinloch. 

1 Green Tree Viper (alive).. TrlmiramruK ammalUntu... Do. 

1 Snake ,^altnphh irimacul^dus Mr. R. H, Msdan. 

4 Red-billed Liothrlx Q\\\rc'^ Lmt hr ix lutea ' 

2 Silver-oared Mesias (alive) ' 

2 Blu‘*-wln«ed Sivas (alive), ryannroptftra 

2 Black created Yellow OUoompha fiavirentrit VMr. E. W. Harper, F.Z.S. 

Bulbuls (alive), j 

2 White-eared B u I b a 1 s sjr Uucoth 

(ali^c)^ ' ^ 

Minor contributions from Mr. A, P'orbes, Mr. F. A. Keddie, Colonel C, T. 
Peters, LM,8. (Retired), and Major W. B. Bannerman, J.M.S. 

CONTRIBUTIONS TO THE LIBRARY. 

Moore's Lepidoptera Indioa,*' Vols. I, II, III, IV, and 5 parts of Vol. V. 
Presented by H. H. the Maharaja of Mysore. 

" The Birds of Pekin,*' by Captain H. J. Walton, I.M.S., presented by the 
author, 

** Journal of the Asiatic Society of Bengal,*' Vol. LXXI, Part II, No. 3, 
1002, in exchange. 

** On the Silver Pheasants of Burmah,*’ by E. W. Oates, F.Z.S, Presented 
by the author. 

** Text4)ook of Entomology ” (Packard). Presented by Mr. J. F. Jowett, 
THE ACCOUNTS FOR 1902. 

Mr, N. 0. Mr.cleod, the Honorary Treasurer, placed before the meeting a 
statement of accounts for the year ending 31st December 1902, showing an 
income of Hs. 11,686 ; expenditure, Rs. 11,032 ; and a balance at credit of 
118.1,562. He explained that the reason the income WM smaller than pre» 
vions years was due to a larger number of members having omitted to pay 
their sabicriptions, and hoped that they would pay them without any further 
delay. It was resolved that the accounts be passed, subject to the usual audit. 
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PAPERS READ. 

The folloi<^ing papers were then read and discussed : — I. Fleas and the 
Plague,” by Captain W. G. Liston, I.M.S., illustrated by a number of enlarged 
aketches, tables of experiments and microscopical specimens shewing the 
human flea, the rat flea and a transverse section of a flea, containing the 
plague germs. 2. Si/o of lletnarkable Trees,” by G. Marshall Woodrow, 
3. '' Food of Centipedes,” by W, P. Okedon. 4. Note on the breeding 
of certain nerona, etc., in Southern India,” by Captain IT. N. Packard, RA. 
5. The Common Snakes of Bombay,” by the Hevd. F. Dreckmann, S.J., 
and W. S, Millard, which was illustrated by soino excellent sketches made by 
Mr. P, Gerhardt showing the distinguishing features betwoon poisonous 
and harmlofls snakes in which some similarity exists in colour, markings and 
general appearance. 

Most of the papers will appear in full in the Society’s Journal 

PROCEEDINGS 

OP THE MEETING HELD ON IOtii APRIL 11)03. 

The monthly meeting of the momhors of the Bombay Natural History 
Society was hold at the Society’s Rooms on Thursday, the IGth April 1903 ; 
Mr. J. Sanders Slater presiding. 

NEW MEMBKRS. 

The Honorary Secretary, Mr. W, S. Millard, said it was gratifying to 
observe how members had responded to the appeal to o))tain new members, 
and he was glad to announce that since the commencement of the year 
seventy-three new members had been elected. The committee sincerely hoped 
that members would not slacken their efforts, as it was desirable to obtain as 
many members as possible, and thus enable the Society to spend more money 
on the journal, especially as the coloured illustrations of Indian Ducks which 
are so much appreciated are so very expensive. 

The election of the following new inembors was announced Lieutenant 
J. P. Stockley (Kherwara) ; Mr, R. Galloway (Secunderabad) ; Mr. A. H. Bell 
(Sirsa, Punjab) ; Mr. R. B. McOoriuack ((ihunsur, Scoui Chappara) ; Mr. H. 
H. Hayden (Galcutt i) ; Lieutenant C. T. Simcox (Lucknow) ; Mr. D. L. 
McCarrison (Koraput) ; Mr. W. Moore, F.J.C. (Dibrugarh, Assam) •, Mr. N. S. 
Mondy (Dibrugarh, Assam) ; Dr. Manilal G. Desai (Kaira) ; Major F. R, 
Oz^ard, I.M.S. (I’ongshan, N. China) ; Lieutenant F. Stanley Clarke (Tong- 
sban, N, China) ; Mr. L. 0. Clark, I.C.S. (Lushai Hills, Aijal, Assam) ; Lieu- 
tenant L. L. G. Thorpe, R.A M.C. (Colaba) ; Colonel A. E. Ward (Kashmir) ; 
Mr. W. H. L. Cabell, B.A., T C.S. (Rangoon) ; Dr. R. Row, M.D. (London), 
(Bombay); Major J. Manners Smith, V.C., C.I.E. (Neomuch, C.I.) ; Mrs. L. 
Dalrymple-Hay (Nollore, Madras) ; Mr. W. Raby Noble (Behali, P. 0. Assam); 
Mr, A. J. H. Hope (Myitkyins, U. Burma); Mr. K. Bernhardt (Karachi); 
Lieutenant W. P. Maxwell, R.E. (Aden) ; Captain 0. Hodgkinson (Lucknow) 
and Mr. W. J, F, Williamson (Bangkok)., 
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CONTRIBUTIONS TO THE MUSEUM. 


The Honorary Secretary acknowledged receipt of the following oontribtiF 
tions since the last meeting : — 


Contribution. 


Description. 


Contributor. 


Some Butterflies, mounted 
00 plaster of Paris. 

1 Crested Buntiog (alive) ... 

1 Snake (alive) juv 

1 Phursa (ali ve) juv 

1 Eastern Purple Heron 

3 Argns Pheasants 


Mdophui melameterui 

Gomfylopkia ooninm ! 

Kehia ffarinata 

Ardea mamlienait 

Argusianut anjus 


1 Snake (alive) 

1 Small Indian Eagle.. 

I Noddy 

1 Do 

1 Red-breasted Merganser... 

1 Indian Ring Dove 

1 Sparrow Hawk 

1 Spotted Band-grouse 
1 Coroneited S ind-grouse 
1 Grey-necked Buiiiiug 

1 Bs/nellie Eagle 

1 Indian Tawny Ea<?le .. 

1 Common VVofKl-Shrike.. 

1 Indian Wren Warbler.. 
The IbtB-bUl 

1 Snake 

2 Eggfl of the Indian bpur 

winged Plover. 

2 Eggs cf the email Swallowj 
Plover. 

A quantity of Marine fhellaj 
and loesils from tbej 
Mole ran Coast. 

1 Snake (alive) 

1 Snake (alive) 

116 Birds' skins from thej 
Shan States Frontier. 

1 Barn Owl or Screech Owl.l 
1 Nest of the Spottcd-Qroyj 
Creeper. 

1 Skull of the Indian Chev-| 
retain or Mouse-deer, 

1 Whltc-chookcd B u 1 b u l| 
(alive). 

1 Honhara (alive) 


Polyodmtophit iuhpunciatus 

At^uila ha!<tata 

Anous atulidut 

1 ) 0 . 

Mfiffjanfer aerrator 

Tartu*' riiorlui 

AcHpiter niaus 

P efooluruM arnogallua ..... 

Ptrtocltg coronatua 

hhnherha Ruchanani 

l/iorftr-ua faaeiatvs 

- 1 qn da rindhinna 

Ti'phroditrnla pondi>'erianna 

/*‘inia inf mat a 

rbldorhynrhui atrufherai .. 


/loplopterua tentralis., 


Glareola lactea., 


Oligodon aahgrUeva.. 
Typhlopa brahminus 


Striw fl^mmia 

Salpurnia tpilunota . 


Tragulut meminna ... 
Molpaitet levcogenyt 
Ilouhara maegueeni*,. 


Mrs. K. Thomson. 

Mr. B. W. Harper, F.Z.S. 
Mrs. C. Hudson. 

Do. 

Mr, B. A. Gupte. 

Mr. R. Laird (through Mr. 

A. D. Neubronner). 
Capt. N. S. H. Sitwell, R.A. 
Mr. W. D. Cumming, 

Do. 

Do. 

Do. 

Do. 

Do. 

Du. 

Do. 

Do. 

Do. 

Capt, J. Watson, I.M.8. 

1 ) 0 . 

Do. 

Mr. J. C. H. Mitchell. 

Do. 

Do. 


I Do. 

Mr. B. A. Guptc, F.Z.S. 


iMrs. C. Hudson, 

[Mr. 8. F. Pearcoy. 

Capt. II. Wood, R.B. 

Mr. T. B. Bell, 
j Do. 

Major R. Hall, R.A.M.O. 
Mr. G. C. Rohling. 

Mr. W. 0. Constable, R.I.M. 


Minor contribution from Col, H. H. Barnet, K.E. 

Contributions to the Library were received from H. H. the Maharajah of 
Mysore, Mr. E. H. Aitken, Mr. Edward B. Poulton, and Mr^ Q. Claridge, 

EXHIBITS. 

A splendid specimen of the Argus Pheasant (Argusianus argua) presented 
by Mr. Laird was exhibited by Mr, E. L. Barton, who had mounted it for 
the Society. It was greatly admired by all present and will prove a perma* 
nent ornament to the Museum. A vote of thanks was passed to Mr. Barton 
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for his valuable work. Mr. E. L. Barton also exhibited a shooting seat which 
ho had. invented, and which was specially intended for duck shooting in places 
where there was a good deal of water, and in rushes at the edges of tanks, 

The seat doCvS not sink into mud, and as it revolves on a swivel it is of groat 
use in duck driving, flighting. 

PAPER READ. 

Mr. E. Comber read an interesting paper on 'Hie Argus Pheasant ’’ in 
which he referred to the curious habits of the bird and its wondeiful 
f) 111 mage. 

A COLLECTION OF MOSQUTTOFB. 

Mr. E. H. Aitken said that it was propo8f<l to lualvo as complete a colleo 
iioii as possible of the mosquitoes of India, and the Committi^e hoped that 
members would help by sending thorn Hj>ecinuiii8 of the kinds which paid 
them attention. Tho importance of a knowledge of the different species of 
mosquitoes could scarcely be exaggerated in the light of recent discoveries; 
but of tho many medical men in India whom it concerned to know them, few 
had the opportunity or time to make large collections, and without a refer- 
ence collection, idont fication was very difficult if not impossible. To make 
and keep such collection would bo alti'gother in lino with the honourable 
career of usefulness which has distinguished tho Society in tho past, and 
there could bo no question that it ought to be commenced at once. Mr. Aitkeu 
then showed bow mosquitoes were killed, pinned and preserved, and said if 
members were not disposed to take tho trouble of performing tho operation 
themselves they might send live mos(|uitoe8 to the Se',iretary in small bottles 
or glass tubes. 

A vote of thanks was passed to Mr. Comber and ^Ir. Aitken, and tho meet- 
ing then terminated. 




the S P OT bill or GREV duck JLivtern 3r = s Cj.r-c,ir40-htH 





Tlio accompanying Plah3 (No. XVI) of Thk Spot Bill on Grkt 
Duck pirxUoi'hijncha) is in (‘ontinnation of ilio srrios of 

Platos alr(‘aJy publlslioJ in this Journul in connoction witli tho pajmr 
on ‘'Indian Duckh and THKin Allils/^ hy Mr, E. C. Stuart Baker. 

Tlio (lescripUon of Tul Si*ot JMll on Grey Deck now tigiirad 
will be found ou pages 11 to 18 of Vol. XII of this JourDal. 
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INSECT LIFE IN INDIA AND IlOAV TO STUDY IT, 

A SIMPLE AC^COIIXT OF THE MORE IMPORTANT FAMILIES OF INSECTS, 
WITH EXAMPLES OF THE DAMAGE THEY DO TO CROl'S, 

TEvV, COFFEE AND INDIHO CONCERNS, FRUIT, 

AND FOREST TREES IN INDIA 
RY 

E. r. STEBBING, f.l.s., f.e.s. 

Introduction. 

In a pamphlet* publisho<l as an Appendix to Volume NXVII of tlio 
Indian Foredta^ (IDOl), 1 desoriiMid, under the tdlo cf A Note on the 
collection and preservation of entomolo^n’eal sp(M;imens, \vil,h a descrip- 
tion of the imdliods to he (‘mployod in the stialy of life-hi4ories of 
Insects,” some simple apparatus ne(M>ssary to tlio wouM-bo student of 
the Insect World — whether his aim he that (»f the collector only or tliat 
of the investigator — whoS(j desiro is lo make liimsfdf tieijuainfu d iih 
the life-liistories and habits of this exceedingly intfUN', sting (dass of tlio 
Animal Kingdom. 1 alluded shortly to th(‘ lines ii[K>n wliicli this lath'r 
work should l)e taken up. 

In a series of papers f entitled ‘ The I meet World In an Indian /'ere.s// 
published in the Indian Forest er^ I have endeavoured to give in some- 
what fuller detail some notes upon the great Orders and Famili(‘S of 

♦ The p:\mphlot run Iw ohb.inud from tlio Cur.Uor, laijxTul I'on'Ht School, Dchra Dim. 

f Theno pttfx'fb are Htill iippeariiig in tho L/fi/V/w h'oroi^trr, Tho Introduction and P.irt 
I nppt^ared in No. y, Part I (oonMimod), Part 11 in No, 11, and Part III, AMon^dy namod, 
Part II in No. 12 of Vol. XXXVI T, and Part IV'' (wrontUy immht'rcd I'art III.) in X<». 1, 
Part V in No 2, I'.irt V (coutiniiod) in No .‘R Part VI in No. I, Part \T (f'oiitiiiuoil) in 
No. 5, Part VH m No. r>, I’art VIII in No. 7 and J’arl JX (('om:lii->inj,} m No. S of 
Vol. XXIX (lUOil). Tho Introductory portion and Part 1 arc bat 8li<;htly modi find from 
what has already appeared in tho Iwlinn I'nioftfr Series. 
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Insects which will, I believe, prove useful to the student of Insect Life 
in the Indian Forest. The examples and life-histories quoted were 
more exclusively confined to Forest Insects. 

The question of writing another series of papers dealing with this 
subject from a more general point of view had occurred to me, but 
I had thought of bringing out the material I had collected for tho purpose 
in the form of a small book. The Honorary Secretary's request, asking 
for permission to reproduce the Indian Forester VirthUs in this Journal, 
has led to the papers appearing here. Being the first series of illustrated 
papers dealing systematically with the subject of Indian Economic 
Entomology to appear, it is hoped that they may prove of service both to 
those interested in agricultural pursuits as well as to the collector, and 
he who would spend some pleasant hours in the study of some of 
Nature^s most beautiful forms of life — a life scattered in such careless 
and bounteous profusion o’er the face of tho earth. 

For my illustrations of life-histories I shall endeavour to confine 
myself almost entirely to Insects of the Indian Kegion, whether of 
importance in the field, orchard, or forest, or the tea, coffee, and indigo 
concerns, &c,, of the country. Tho forest pests will not of course be 
dealt with at the same length as in the forest series. Each of 
the Orders will bo taken in turn, its characteristics considered, and 
the families containing species of Insects of economic importance dealt 
with as fully as is at present possible. Insects which are known to he 
or arc considered likely to prove injurious will be alluded to at some 
length. IVhere possible remedies will bo suggested. 

But whilst thus endeavouring to help the novice tho writer has 
another object in view, and that is to draw attention to and lay stress upon 
the various Families which his own experience has shown — we should 
perhaps say is showing — are likely to be of paramount importance in this 
country; until recently the information about them has been so meagre that 
it has been usual in European text-books to either make no reference to 
them at all, or merely a jiassing allusion to tho fact that they are, relative 
to other better-known families, of small importance. Whilst this proce- 
dure is, of course, quite correct where the European student, who spends 
his life in Europe, is concerned, tho case is rather different when the man 
so taught comes out to India and endeavours to apply his knowledge to 
the conditions around him in this country. He soon finds that the relative 
importance of many of the families he has studied must be re-arranged 
in his mind : those ho has only touched upon or merely heard of must be^ 
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given a prominent place in this re-arrangement, nml old well-known 
friends relegated to the background as of coniparativoly small signifi- 
cance. I will not suy that much can he accoinj dished u])on these lines at 
present, but I trust to be able to aid tlie student to jsonie extent in this 
direction. 

Insect Life in the field or orchard, as elsewhere, may be divided 
into two great groups, in the first of which come the Insects actually 
injurious to plant growth and which are in consequence inimical to 
man ; in the second tlie predacuous and parasitic Insects, which from 
their habits of preying upon their fellows may bo considered as tlie 
friends of the human race. It should bo noted that those latter are 
in their turn devoured by other Insects ; whilst fungi uivlouhtedly 
lend their help in keeping within hounds the enormous increase in 
numbers which would otherwise, and at times does, take place owing 
to the groat fertility and prolificness of Insect Life. 

In fact study and observation show that in all probability no Insect 
exists upon the face of the earth which has not enemies of one kind or 
another to contend with, wliich aid in keeping down its numbers. 
That this is as it should he becomes evident when it is remembered that 
Huxley calculated that the produce of a single Aphis (the green blight 
found on rose bushes, &c., are Aphids) would, in the course of ten 
generations, supposing all the individuals to survive, ‘ contain more 
ponderable substance than 500 millions of stout men, that is, more 
than the whole population of China.’ The increase of this one family 
of insects is such that, were they not kept under, it has been calculated 
that in the course of two or three years they would, deriving their 
nutriment as they do directly from the plant in the growing state, 
leave no plant food available for other animals save that which might bo 
derived from plants they did not attack. In other words, man would 
be very soon cleared oflF the face of the earth had not nature provided 
checks against undue increase of its Insect population. At times the 
preyed-upon obtain for a season the upper hand, and tho alarming 
rate at which they then -spread is known to all. 

In conclusion, I may say that in these papers I do not propose to 
make use of more technical terms than are absolutely essential, whoso 
explanation is to be found in any elementary text-book on Entomology. 
Explanations will be given in all cases where it is considered necessary; 
To the readers of this Journal no further apology is necessary lor such 
teohjaioalities as are unavoidable.. 
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Chapter I. 

The Position of the Class Insecta In the Animal 
Kingdom. 

It will be at first necessary to consider shortly the position of the 
Insecta in the Animal Kingdom^ and with this object in view the 
briefest of summaries of the Kingdom Secomes essentia]. 

Animals are. primarily divided into the two groat groups of the 
Protozoa or animals consisting of a single coll only (as, for instance, 
the Amoeha) and the Metazoa or multicellular animals. 

The latter aro again sub-divided into the Ccelentera, or animals 
without a body cavity (such as the sponge, coral, jellyfish) and 
Coelomata, or animals provided with a body cavity. 

The Coelomata comprise the rest of the Animal Kingdom and are 
divided into seven groat Phyla, consisting of the Platylielminthes 
or Flat Worms; Nemathelminthes or Hound Worms; Annelida or 
Earth Worms, Sea AVorms, and Leeches ; Arthropoda or Prawns, 
Crabs, Spiders, Scorpions, Insects, Centipedes, Millipedes ; Echinoderma 
comprising the Star Fish and Sea Urchins ; Mollusca or Snails, Slugs, 
and Mussels ; and lastly the Vertebrata or Chordata, comprising the 
Fishes, Frogs, Lizards, Birds and Mammals. 

We thus see that the Insecta form one of the divisions of the great 
branch Arthropoda or segmented animals. They may be said to be 
segmented animals, having three pairs of legs and breathing by tracheae, 
a system of air tubes ramifying through the body and opening on the 
sides of the insect by means of a row of breathing holes or stigmata ; 
the genital openings of insects are near the posterior end of the 
body. 

Wo shall consider the Insecta as divided into the following nine 
Orders \’^Aptera (fislwnseots) ; Orthoptera (cockroaches, mantis, locust, 
grasshopper, cricket, &c.) ; Neuroptera (white-ants, laoe-winged flies 
ant lions, &o.) ; Ilymenoptera (ichneumons, ants, bees, wasps, &c.) ; 
Coleoptera (beetles) ; Lepidoptera (butterflies and moths) ; Diptera 
(two- winged flies) ; Thysanoptera ; and Hemiptera (tree bugs, cicadas, 
plant lice, and scale insects). 

Some Qeneral Notes on Izuseot Life * 

. It will be interesting to first glance briefly at some of the oharae- 
teristic features of Insect Life in general. Insects form by far the 

• To Dr. Sharp, in the Cambridge Natural Uivtor/, Vols. V and VI, Inaeota, I am 

Indebted for some of the following intereatiog noteo on the very vailed features of Inaeot Lifa. 
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largest part of the animals of the world ; they outnumber in species 
all the other terrestrial animals together ; whilst compared with 
the vertebrates their numbers are simply enormous. It is perhaps 
owing to their size that they have been so littlo studied as a Class 
and that so little is known as to the number of species at the present 
moment living upon the earth’s surface and of the habits of the 
greater number of the known species. The largest Insoots scarcely 
exceed in bulk a mouse amongst mammals or a wren amongst 
birds, while the smallest are almost or quite imperceptible to the 
naked eye, and yet the larger part of the Animal matter existing 
on the lands of the globo is probably contained in the forms of 
Insects. 

In the waters of the globe the predominance of Insect Life 
disappears. They practically only exist in any numbers in small 
collections of fresh water, and then it may be for only a portion 
of their existence ; of the larger bodies of fresh water they 
invade the fringes only, and they are almost absent from the ooeans. 

Insects may be said to be the most successful of all animals in the 
struggle for existence, and this is probably due to the rapidity of 
their growth owing to the peculiar relations which exist between the 
great functions of circulation and resi)iration, these being of such a 
nature as to enable the nutrition of the organs of the body to be 
carried on rapidly and efficiently so long as a certain bulk is not 
exceeded. 

Rapidity of growth is in the case of some Insects very great and 
the powers of multiplication even greater still. In addition, by a 
procoss known as metamorphosis,” growth and development oan 
be isolated from one another, thus allowing the former to go on 
unoheoked and uncomplicated by the latter. It was probably in 
allusion to some of these favourable features of Insect Life and tba 
remarkable rate at which they somotimes multiply that Linnmus 
mado the statement, 

Tres museae conmmunt cadaver equi^ aeque cito ac leoy 
not at all an improbable contingency, since it has been calculated that 
one female of the common house fly, Musea dome$tkai may have 
25,000,000 descendants during one season. 

I have said that by a process of metamorphosis growth and develop- 
ment are isolated from one another, and thus we get the differezrt 
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stages in the life of an Inseoti known as the egg stage, the larval or 
grub stagdi the pupal or resting stage, and the adult or imago stage. 



Fio. 1. — Stages ia the lifevhistory of a beetle COrycteg)» o, eggs ; ft, lar^a or 
grub ; 0 , pupa or nymph j d, adult or imago, 

(See fig. 1, a, b, o, d.) When all those four stages are present the 
metamorphosis is said to be ‘ oomplete.’ During the second of these 
the Inseot often eats voraoiously and increases rapidly in bulk, dovolop- 
mont taking place at a later stage. The pupal stage is absent in 
some Orders of Insoots, and tho metamorphosis is then said to be 
‘ incomplete,’ 

As is well known, some kinds of Insects form organised societies 
and live together ia communities — a method of existence displayed by 
few other animals save man. W e shall have occasion later to allude 
to some of the Insects living in this fashion when we consider 
the Termitidce ( the so-called white-ants ), and the HymenopUra 
aeuleaia ( the] bees, wasps, and ants ). It will bo unnecessary here 
to dilate upon the beauty of Insects. The beauty of tho butterfly 
is proverbial, and those who seek will find it reproduced again and 
again in the numberless minute forms of the Insect World which 
perhaps compose the greater bulk of Insect Life in India ( though 
wo are still very far from being able to make definite statements 
on this subject as yet) — a world teeming with some of the most 
beautiful and certainly not tho least interesting of created beings, 
and yet at present as little known as was America before the days 
of Columbus. 
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To oommenco the study of this life will not require hours of un- 
productive and wearisome searcdi. The leaves of tlie nearest tree or shrub 
will be found to contain their quota of defoliators, bo tluy the oatorpillars 
of butlerflies or moths {Lppkhptem), or the grubs of beetles belong- 
ing fo the Cltn/^omeUdcr^ Cnrculiojiklw (weevils), &c. ; letives and twigs 
will be found yielding up their sjip to numbers of aphids or plant lice 
(Aphidce) and scale insects (Cocculce), &g. ; their seeds will bo riddled 
by the grubs of Htfmenoptera^ Dfjlera and weevils. If, intent on our 
study and with the wish to arrive at some definite reason for the death 
or sickliness of trees, wo carefully examine the bark, it may be found 
riddled with pin holes. On stripping it oil' we shall drop into a perfectly 
new world of life below — a world which spends its existence beneath the 
bark and leaves its slielior in many instances but for a niiptiai 
flight. Here we sliall find a veritable Tower of Babel of Insect Life, 
consisting of genera of many different families, tlio individuals of wliich 
are present with very different objects. The particular families and 
genera present will depend greatly upon the condition of the tree we are 
examining. If still green but sickly and dying, or newly felled, various 
bark borers will be at work laying eggs in the best layer, the 
larvae of which on developing will feed on the still fresh bark : 
SupreHltia^, Curculionk/a?, Cemtnhj/cklce, SrolpfkLr,^ amongst the 
C'olooptera and various families of the wood-boring moths (Ifeterocera) 
may be present ; other genera, some perhaps very miniito, will 
bo feeding upon the oozing sap ; others again on the dying and 
drying bark ; whilst numerous predacious Insects belonging to one 
or more of the great Orders OrtLoptera^ Ilymenoptera^ Coleoptvra, 
Dipteray and Ueiniptera will be found exhibiting an enormous 
variety of shapes and peculiarities, botlj in tlicir larval, pupal and 
imago stages. Where all is new it would he invidious to parti- 
cularize ; but there will soon ho little doubt in tlie minds of those 
who take up this study that the work of a lifetime would not suffice 
to become acquainted with the life-historios of one tithe of the 
predacious Insects which spend their existence beneath the bark 
of our Indian trees and shrubs or inside crop jilants or hunting 
about outside for their prey, nor oven to study them so fiir as to 
be able to say that such and such a larva becomes such and such a 
pupa and imago. The surprises in store for him who endeavours to 
grapple with this aspect of the work alone will perhaps do more than 
anything else to show him how little is at present known in India upon 
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the subject of the life-histories and developments of some of her oom- 
monest insects^ and how nrgently recruits in this department of know- 
ledge are required. Instances could be enumerated of insects which, 
if sought for in their abodes beneath the bark or in the roots, in the 
twigs or on the leaves, &o,, are to bo found almost as plentifully as the 
common house 6y and throughout the same period in the year, and yet 
neither their eggs, larvas nor pupae are yet known. 

Leaving the bark and cambium layer of older trees, we will 
now turn to young saplings and the smaller branches of the older trees, 
A search in this direction may show that grubs have gone into the 
interior of the stems and are boring their way up or down the centre. 
This will probably be the work of longicorn beetles or of the wood- 
boring moth larvae. In the wood of older dead trees round shot holes 
or large oval galleries may be found riddling it through and through, 
the work of the wood-boring families of insects, the wood-wasps {Sirex) 
and boring l)eetles and their larvjB or boring moth caterpillars. Or 
on the branches again, white or variously colonrod scaly masses may be 
visible, which, on a closer examination, are seen to be alive. Tliese are 
scale insects (Cocctdce) sucking out the sap of the branch. Our si^arch 
need not terminate hero however* There still remain the roots of the 
tree, and to got at those it will be necessary to excavate the earth all 
round so as to leave them exposed in a pit where they can be examined 
satisfactorily. Here again wo shall find many members of the Insect 
World, Aphids sucking out the sjip, the very life of the young tree, 
bark- borers, wood-borers, and their attendant predacious and parasitio 
companions, sap-feeding beetles and dead bark eaters — some or all may 
be present, the individuals being probably of entirely different genera 
and species, if not families, to those working higher up in the trunk, 
main branches, twigs, or on the leaves and in the fruit and seeds of the 
tree. If we leave the tree and turn to the nearest field of crops, we 
shall find the same state of affairs. Leaves, stems, roots, flowers and 
eeeds or fruits, all will be found to support, either externally or inter- 
nally, their quota of Insect Life, some feeding upon thei^ plant, others 
predacious upon the crop pest. If anything occurs to disturb Natu^e^s 
balance of power, e. g., if some particular crop plant or tree, is 
grown in conterminous patches in fields or forests over large areas, given 
a favourable season to Insect Life the pest or pests partial to it may 
increase rapidly in enormous numbers, the food-supply and conditions 
being so favourable. In their turn the predacious and parasitic 
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Itiseot foes of the crop pest may increase in greater numbers when they 
find their food so plentiful, and in time thoy reduce the pest to its pro- 
per proportions again. 

The above short notes will show tlua it is not difl&cult to find some 
of the homes of the Insect Life in In<lia. The study of it will require 
careful observation and much patience, and whilst training the eye to 
observe, will develop tlw faculty of reasoning and working out results 
as well as, and one would think as usefully as, the most abstruse 
problem in mathematios. 


Ohapter II. 

Structure of Insects. 

Before proceeding to a consideration of the various Orders into which 
the class Insecta is divided, it will be ncoessary to consider shortly here 
the different parts of an insect. Wo have already seen that it may 
have four stages in its life, — the egg, larva or grub, pupa or nymph 
(chrysalis in butterflies, Ac.) and the imago or adult insect (sec Fig. l,a, 
b, c, d). An adult Insect consists of three main divisions,— the head, the 
thorax, and the aMomen (Fig. 2). The head bears the mouth part.s con- 



Fio, 3. — The Worth -West or Migratory Locust of India (^Aoridium peregrinum). 
a, head ; A, month parts ; r, compound eye ; rf, ocellus or simple eye ; 
antenna ; /, prothorax ; y, meiothorax ; A, metathorax ; i, segments of 
abdomen ; j, appendages ; ^ to jp, leg — coxa (hip) ; trochanter ; ?», 
femur (thigh) ; », tibia (abank) ; o, taraus ; claw. 

Wting of either a biting or sucking mouth or a combination of the two. 
These different forms will be shortly considered since they are of great 
importance, firstly, as being a feature by which Insects are classified; 
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eeconilly, as on thakind of month parts present depends the nature of the* 
damage Insects are able to commit, and the methods which can be em*- 
ployed to attack them. The biting mouth consists of an ui>per lip, the* 
‘ labrum/ which forms the front of the mouth and covers the base of the 
* mandibles' or biting jaws. Below the mandibles w© have a second pair 
of jaws or *maxillaj’ of more complicated structure and made up of a 
number of more or less well-inarkod pieces which vary considerably in 
form and shape according to the food and habits of the insect. Attached 
to each maxilla is a ^ paljius ' or feeler, which often has organs of sense. 
The mandibles out and tear the food, the maxillre break it up still further 
and then deliver it to the * labium ’ or lower lip> which also helps in mixing 
the food. The labium closes the mouth opening beneath, forming its floor^ 
80 to speak. It is less complex than the maxilla, and it may consist of only 
a single piece or plate, hut like the maxilla it is furnished with a pair 
of palpi or feelers. Fig, 3 shows two designs of a biting mouth. In- 


sects provided with this 
form of biting mouth 
arc always suscoptible to 
being poisoned through 
their food, they may 
he reached by poisons 
which will bo taken inter- 
nally, Of the Slacking 
mouths there are several 
varieties functiondly 
quite diverse and indicat- 
ing differences of habit. 
In the buitoifly and inoih 
wo have a flexible tube, 
coiled like a watch spring 
under the head between 
the labial palpi. Mandi- 
bles are absent and other 
parts aborted. This is 
used for sucking honey, 
&o., and therefore these 
insects are incapable of 
inflicting damage in this 



Fio. 8, — Head and month parts of a Ground Beetlh' 
(jCarahufT) enlarged. A, from above ; B. 
from below, a, labmm ; ft, mandible ; /, 
maxilla with palpi, g\ Isbium with 


palp, e. 


stage of their existence. A different form of sucking mouth is present in 
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* the bugs* (Hemiptem). Here we have a jointed beak or rostrum, 
instead of the long tube, made up of four segments, inside whioh run 
four pointed lancets. This is used first for piercing plant structures, &c., 
and then for sucking up their juices. Insects with this form of mouth 
cannot be reached by internal poisons. The Flies (Diptera), have a 
modification of this form of mouth, the piercing organs being at times 
absent as in the house fly. Occasionally the mouth is both biting and 
sucking as in the bees, tlie mandibles being fully developed and the labium 
greatly elongated to enable the insects to gather tlie nectar upon which 
they feed. The head also bcnirs the eyes, which may he compound, com- 
posed of a large number of facets, orsimple (ocelli), and the antonnrc, con- 
sisting of a number of joints (see Fig. 4). The thorax, which comes behind 
the head, is divided into three portions — the pro-thorax, hearing the first 
pair of legs, the mcso-thorax, hearing the second pair of legs and the 

first pair of wings (if present), and the meta- 
thorax, bearing the third pair of legs and 
the second pair of wings (if present), 
Behind the thorax comes the abdomen, 
consisting usually of tan segments, though 
fewer may be visible, which are usually 
freely movable upon one another and never 
carry locomotion limbs, Tlie extremity of 
the abdomen is, however, often furnished 
with appendages, whicli are primarily con- 
nected with reproduction, but which are 
Fig, 4. — Front new of head . 

a crieket ^Hrachytrupt^a convei*t 0 d into Weapons of oflfenco and 

<ichwtinus). a. epicraninm ; defence. Of such a nature are the oviposi- 

compouiul eye: r, antenna; . o t \ l* ^ ^ 

, 1 V r I ’tors ot Ichneumons, the stings ot bees, 

dypeus ; labrum ; /, bano ot . . . ^ 

mandible ; ff, palpi. wasps, &c. The leg is divided into several 

joints— the ‘ coxa,’ the joint of attachment t.o the body, the * troclmnter,’ 
a short joint following the coxa, the femur (or thigli), the tilna (or 
shank), and the tarsus, composed of a number of’ joints, from one 
to five in number ; following the tarsus there may be a claw 
(see Fig. 2). 

Olassifioation. 



It has already been stated that insects are the most numerous in 
species and individuals of all land animals. It is estimated that 
somewhere about 255,000 species have been already described and this is 
probably but a tenth of those that really exist. 
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The class is divided into Orders, of which, following Dr. Sharp’s ^ 
classifioation, we shall consider nine here. It will be seen that the 
classihoation of insects into the different Orders depends upon the 
nature of the wings and mouth parts present. The following are the 
Orders which will bo considered in these papers, with a few of their 
chief characters : — 

1 . Aptem^k without, awing — wingless^ insects); mouth 

mandibulate (biting) or very imperfectly suctorial. Metamorphosis 
incomplete. Includes the so-called Fish-insects. 

2 . Orthoptera (op 96 f stitiight, n,Tifoy a wing — stmight-winged). 
Four wings are present, the front pair being coriaceous (leather-like) 
usually smaller than the other pair, which are of more delicate 
texture, and shut up in re|>080 after the manner of a fan. Mouth 
mandibulate. Metamorphosis incomplete. (Includes earwigs, cock- 
roaches, mantis, stick insects, locusts, gmashoppers, crickets.) 

3 . Neuroptera (**u^o» nerve, a wing — net-winged). Four 

wings of membranous consistency, frequently with much net-work 
in them ; the front jiair very little, if at all, harder than the other 
pair; the latter with but little or no fan-like action in closing. 
Mouth mandibulate. Metamorphosis incomplete, (Includes white 
ants, lace-winged flies, ant-lions.) 

4 . Hymenoptera membrane, <*. t » o » a wing — joined-winged). 

Four wings of membranous consistency • the front pair larger than 
the hind, which are always* small and do not fold up in rei>08e. 
Mouth mandibulate, sometimes provided also with a tubular pro-- 
bopois. Metamorphosis complete. (Includes ichneumons, flies, ants, 
bees, wasps, &c.) 

5 . Coleoptera shefith, mnpoy a wing — sheath- winged). 

Four wings, the upper pair shell-like in consistency, and forming 
cases which meet together over the back in an accurate line of union 
so as to entirely lose a wIng-like appearance, and to conceal the 
delicate mombranous hind pair. Mouth inandibulato. Metamor- 
phosis complete. (Beetles.) 

LepiJoptera ( scale, mrtpov a wing — scale- win god). Four 
largo wings, covered with scales. Mouth suctorial. Metamorphosis 
ooniplefe. (Butterflies and moths.) 

1. Sharp Camb. Nat. Hist. Insects, Ft. I, p. 172 (Vol. V). 

S. It mast not be supposed that all winglcBs insects fall within the limits of this 
Order. 
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7. Dipiera ( lit double, -Krt^oy a wing — two-winged). Two mem- 
branous wings. Mouth suctorial, but varying greatly. Metamorphosis 
complete, (Two-winged flies such as house fly, mosquito, &c.) 

8. Thysanoptera ( e u(r«yoi fringe, - itti/jov a wing — fringe-winged). 
Four very narrow fringed wings. Mouth imporfeotly suctorial. Me- 
tamorphosis incomplete. 

9. llemipiera (r/xi half, impov a wing — Imlf-winged). Four 

wings : the iront pair either leather-like, with the upper portion 
more membranous, or entirely parchmont-like or membranous. 
Mouth perfectly suctorial. Metamorphosis incomplet(». (Includes 
tree bugs, cicadas, plant lice, scale insects.) 

It must bo ramembered that numerous exceptions exist to these cha- 
racters in most of the groat Orders: for instiinco, wingless forms are 
by no moans rare in several of the Orders. 

Chapter III. 

Order I. Aptera. 

Small insects with a weak outer akin, destitute throughout life of wings, 
but with throe pairs of legs ; antennae large or modende in size. These are 
tho most primitive forms of insects. The Order is mentioned here as it 
includes the Sub-Order Thysanura to which the common so-called fish- 
insect of India, a species of Lc/)?5m a (Family Lepismatidic), belongs, F'ig, 5 
shows tho common Calcutta insect. Most of the Tliysaniira are small, 
soft-bodied, with feebly developed mouth parts, and live in damp eartli 
among decaying vegetable matter. Some live under the bark of dried and 
decaying trees or in decaying wood, and 
in rare instances species are found pre- 
ferring dry and warm localities. Amongst 
the latter is the above-alluded to fish- 
insect. It is well known to all in India, 
and perhaps does most damage in libraries 
and to pictures. In tho latter it apparently 
feeds upon the saccharine material used in 
mounting tlie picture in its frame. Such 
should either always be mixed with 
arsenic, or naphthaline powder should 
be dusted over the picture back. Book fio. s._A Fish-inxect. 
oases should bo freely powdered with naph- .p. ccaleutto.) 

thaline to preserve the books. In the record-rooms of kutoherries, &o.. 
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throughout the country powdered naphthaline should be freely used, 
and at least a quarterly inspection made to renew it. In this way an 
incalculable amount of harm will be prevented and valuable records be 
safely preserved. Fish-insects are to be found as commonly in the sub- 
tropical regions of the country os in the sub-arotio ones* VV bother the 
species varies is at present unknown. 

Order II. Orthoptera. 

The Orthoptera are Insects with mouth parts conspicuous and formed 
for biting ; the four palpi (the small ‘ feelers ' ou either side of 
the mouth) very distinct, and the lower lip longitudinally divided in 
the middle. The upper wings (tegmina) are of parchraent-like consis- 
tency, being closed in repose on the back of the insect so as to protect 
it. The lower wings are of more delicate oonsistoncy, large and fur- 
nished longitudinally with fan-like nervuros (veins) and small cross 
ones which form together a network in the wing ; they aro generally 
covered over by the upper wings. The mode of growth of each indi- 
vidual is a gradual increase in size, the wings being developed during 
the last moult, the metamorphosis is incoinjdete, as there is no- 
pupal stage. Species exist in which the wings are abs(.‘nt or rudiment- 
ary. Fig. 6 shows an insect belonging to this Order, the common 
cockroach of India. 



Pig. 6.— Common Indian Cockroach. Periplaneta amerioana CCalcntta) 

The Orthoptera are Inseots of comparatively large size, the Order 
containing some of the largest known Insecta. It inclndes earwigs, 
cockroaches, praying insects or soothsayers, stick and leaf insects, 
grasshoppers, locusts and crickets. 

The membei^s of the Order often spend some time in the egg stage. 
After hatohing they increase in size by moulting, the whole outer skin 
being shed at these periods. The wings are never present when the 
insect is first hatched, but appear subsequently and increase in size at 
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tlie monlts ; the form and proportion of the segments of the body, 
edpeoially of the thorax, \iudorgo ranch change ; changes in oolonr occur 
at the moults, and the integument becomes harder in the adult con- 
dition. The wings in many are absent, and flight appears to bo of 
minor importance in the Order ; in many cases, where the wings exist, 
they are purely musical organs and are not of any use for flight. The 
upper wings are never used for flight. The musical powers of tho 
Orthoptora are confined to tho Salhitoria group. The Cursoria are 
dumb or nearly so ; in this latter series the wings have little value for 
flight, and are simply used for purposes of adornment or concealment, 
and more especially so in the Phasmidsc and Mantidie (praying insects 
and stick insects). Here the upper wings frequently exhibit a groat 
resemblance to vegetable structures, such as stems, leaves, &c., tho 
reins and shape of tho leaf being copied with remarkable accuracy 
in the wing of the insiKjt. Contrary to the usual conditions amongst 
Insects, the female is often more remarkable in colouring than tho 
male. 

The eggs of tho Orthoptera are deposited in capsules or oases • 
these capsules may contain only one egg or a great many (Figs. 
9 and 12). 

The number of existing species of the Order is estimated at 
10,000, but this is probably far under the mark, as the small tropical 
forms have never been properly collected. 

We shall, following Sharp, treat the Order as comprising seven 
families : — 

1. Forjiculidev (earwigs) : upper wings short, 
lower wings complexly folded ; body 
armed at the extremity with a strong 
forceps. 

2. BliUiidce (cockroaches) : ooxm of the legs 

9, Manttdce (praying-inseots) : front legs 
very large, raptorial, armed with 
spines. 

4. PhasmidcR (stick-inseots) : meso-thorax 
large as compared with the pro- 
thorox. 


large, exserted, protecting the lower 
part of the body. 


Series Cursoria, 
Hind legs but little 
different from the 
others. 
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Series SaltcUoria, 
Hind legs elongate, 
formed for leaping ; 
their femora usual- 
ly thickened. 


5. AcridiidcB (locusts) : antennee short) not 

setaceous, of not more than 20 joints 
tarsi three-jointed. 

6. Locustidm (grasshoppers) : antennae long, 

setaceous, composed of a largo number 
of joints : tarsi four-jointed. 

7. Gryllid(Z (cricket) : antennas very long, 

setaceous ; tarsi two or three-jointed. 

Series Oursorla. 


Hind legs resembling front ones. 

Pam. I. PorfloulidfiB— Earwigs. 

These Insects are distinguished by having a horizontal head and 
very short wing covers, t.6., upper wings, which do not extend beyond 
the insertion of the hind legs and repose flat on the back, meeting 
together in a straight line along the middle. The lower wings are 
very complexly folded beneath tlio upper, projecting at tho lower end 
in small slips from beneath them (see Fig. 7) ; when fully open they 
are seen to be earshaped. This formation of. the wings is characteristic 
of the family when wings are present. The end of the body is 
furnished with a pair of large callipers. 

This family is not of great economic importance as far as is 
at present known. Some species may, however, * prove of service 
in preying upon noxious pests. Whilst visiting the sandalwood 
areas of North Coimbatore in Madras, the writer noticed that a 
largo grey earwig, Forjicula sp. 

(Fig. 7), was almost invariably 
present in the old galleries of a 
longicorn beetle, w^hich bores 
into the stems of saplings and 
tunnels down their centres. 

These tunnels were also used 
as a home by a species 
of white ant (see Fig, 26), 
which was tunnelling through 
the wood of still living trees. 

The earwig was probably pre- 
dacious upon the ants and their 

- Fio. 7.— An Earwig. Forficula rh. 

iarv», (Coimbatore, Madm) 
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Pam. II. Blattidse— Oookroaolies. 

These are one of the oldest forms of Insects known, for it is certain 
that in the carboniferous epoch they existed in considerable numbers 
and variety, and the remains found do not differ very essentially in 
appearance from present-day forms. The group contains about 800 
species, divided into ten genera. 

The head is bent downwards, so that the mouth Is on the under 
part which is directed backwards, (See Fig. 6.) Antennne are very long 
and flexible, bristle-like, and consisting of 75 — 90 joints; tliey are 
longer in the male than in the female. Their function is supposed to 
be that of smelling. The body is very flat, ending in small flat 
processes, the * oeroi * which are usually distinctly jointed. Long 
strong running legs, with large free coxae and big femurs, are present. 
Fig. 8 shows a dorsal view of an Indian cockroach Blatta sp. 

These Insects are common in houses, vessels employed in river and 

mon in houses in India. 

Fio. 8.— Blatta sp. (Johore) ... , , 

It IS perhaps the com- 
monest Insect in Calcutta houses throughout the year. The so-caJled 
** black-beetle, so common in London houses and elsewhere in England, 
is a cockroach by name Periplaneta orientalis, 

Treaimerd. — Prepare a mixture of equal parts of finely powdered 
chocolate and borax and dust it into the crevices where the insects 


hide. The mixture most be well made so that with each part of choco- 
late, of which the cockroaches are very fond, they will get a particle of 
borax which is poisonous to them. The mixture is cheap and non- 
poisonous to man. 
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Fam. III. Mantid88— Praying-Insects. 

Tho Mantidse are allied to the cockroaches, but differ in various 


respects. The body is, on the whole, 
more elongate, the prothorax being 
very long. The first pair of legs 
are prehensile, with largo coxie, 
strong femurs (thighs) provided with 
two rows of spines and tibim 
(shanks), also furnished with two 
rows of spines, which can be folded 
back upon tho fomursj with these 
appendages the animal seizes its 
prey, which consists of other Insects. 
In the peculiar position of rest 
assumed by these Insects their fore- 



Fio. 10. — A praying mantiR. 
Beiphohe ocellata, (Kulu.) 

legs are held up in the attitude of 
prayer from whence they get their 
name of the ‘ praying mantis/ The 
ova are attached to plants in groups 
surrounded by a capsule. Fig. 9 



Fjo. 9.— Egg-cnppule of n pr.-iyinj; 

mantis. Deiphohc i^ceUafa. 
(Kulu.) 



Fio 11.— A curious mimicking 
mantis. Oongylus gongyloidet. 
(Eastern Bengal.) | nat. lise. 
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shows tin egg capsule of the mantis Deiphohe oeellata attached to 
a twig and Fig, 10 a male of this Insect (only the right half of 
the Insect is shown in the drawing) which comes from Kulu. The 
eggs hist deposited are said to hatch first. 

Many of the Insects of this family mimic the objects amongst which 
they live. In fact, so groat is the variety of shape and external appear- 
ance of this group that do Saiissuro considers it a mimetic group, A 
mantis of Eastern Bengal called Gomjylas gongyloldeR (Fig. 11) has its 
under surface rosoinhling the pink corolla of u papilionaceous flower. 
It usually hangs head downwards araongnt greou foliage bimulating a 
flower, and Inseots flying to and settling iii)on it are seized and consumed. 
Thh Insect has been known to science for upwards of three centuries, and 
yet very little has been observed on the various stages of its life-history, 
a case well illustrating the remarks already made upon this subject. 

The Maiifidw are not of great importance exccijit ])erliaps on account 
of their voracious and predacious habits, they being ]U’obably exclusively 
Insect fe(»der8. Little, however, is at present known in India as to the 
service they may bo to man in this direotion, nor do wo know whether 
individual mombora of the family confine thomsedvos to one speoiee or 
genus, &c., of Insects or whether they prey indiscriminjitoly upon a 
family, group, or even Order. Afantidcc arc common enough, and are 
often attracted to the lighted bungalow or tent at night, and may be 
watched stalking their prey or waiting motionless on the table or whito- 
vvashod walls until an unwary Insect walks or flies within roach. Th<»y 
feed upon their prey whilst still alive, tearing off the head and dismem- 
bering the IiLseot with a comj)lete indifference to its struggles. 

Fam. IV. Phasmidee— Stick and Leaf-Insects. 


Tho PhasmuUv, are inhabitants of warm countries. They mimic dry 
sticks and leaves in a marvellous manner. The wings are rndimontary 
and legs very long. Tho prothorax i.s very short and tho meso and 
iiietu-thorax unusually long, and it is by this character that the lusects 



can he easily distinguished. Their eggs have 
a remarkable resemblanoe to the seeds of 
plants. They are dropped singly by tho Insect 
at random on tho ground, being enclosed in a 
capsule. Fig. 12 shows two eggs of Lonchodes 


Fig. 12.— Eetcth of ft Htick- Westw,, from Sibsagar, an insect 
Inject. Lonchodcf virgens. i -,o • i. • i ^ i i oj.- i • i 

(SibBftgar, Absam.) nearly 18 monos m total length, btick-insects 


have the power of renewing a lost log, the mutilated limb being rophicc«l 
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hy one as perfectly funotional as the original. The males and females 
c^n differ entirely in appearance. 

The genus BaciUtis is wingless, the elongate body and long legs 
looking like a dry branched twig or piece of 1 I 

stick. This genos feeds upon foliage, at | | 

times doing very considerable defoliation in | J 

Australia. The Insects are, however, very 4 I i 

sensitive to cold, and frost will always pat an \ I I 
endfto them there. Fig. 13 shows an Indian \ I / 
species, Bacillus ariemis, Westw., from the \ 1 / # 

Naga Hills. In Fiji and the Friendly % 1 I / 

Islands a species of Lopaphus eats the leaves \ 1 1 / 

of the oocoannt, and at times causes such a V U X 

scarcity of food that it becomes necessary 
to take measures to destroy them. B 

The genus FhylUum occurs in the tropical H 

regions of the Old World. The upper wings 
in these Insects and often their legs and 
other parts are modified into leaf-like j \ 

stniotures. A species of Phyllium, Phyllium f / ■ \ \ 

scythe, is the Indian leaf-inseot, whose broad / ^ I \ 1 


f Fio. 18 .— A Stick-Insect. Baeillui 

art emu. (Naga Hills, Assam.) 
abdomen and upper wings are exactly 
like a leaf, and the legs are flattened 
out and also resemble portions of 
loaves. It is fairly common in Eastern 
Bengal and Assam. Natives of India 
believe, and have volunteered the 
information to me on several occasions 
in Eastern Bengal, that the Insect is 

. only a leaf, which developed as such 
Fig. 14 .-fA Leaf-Insect. Phyllium /, ^ . u • 

tcyths, CEastern Bengal)!. ongmally and then took to waikwy. 

Iti colouring changes with that of the leaves of the tree or shrub upon 

which it is found. Pig. 14 shows a female of this extremely curious Insect. 
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This family would appear to be well represented in Assam, most of the 
species in the Indian Museam collections coming from that locality. It 
would bo most interesting if any one serving in that part of the oontinent 
would take up and work out this most curious, as it is interesting, 
family. He would bo able to obtain help from the Indian Museam 
oollectious which, thanks to the intimate knowledge of the group pos- 
sessed by the late Mr. Wood Mason, a former Superintendent of the 
Museum, are systematically arranged and contain a large number of 
species. 

Series Saltatorla. 

Hind legs elongate, formed for leaping ; their femora usually 
thickened. 

Fam. V. Aorldlidee—Loousts. 

The hind legs differ from the others in being more elongate and 
in having their femora broader near the base. Antennje short and 
thick, with less than 30 joints. There is no oxsertod ovipositor in the 
female. Tarsi are short with three distinct joints. The auditory organ 
is placed on the upper part of the side of the first abdominal segment. 
The large head is joined to the thorax in one piece, the front being 
defloxed downwards at a sharp angle. Besides the two compound eyes 
there are three ocelli (small simple eyes, see Fig, 2) present. The 
upper wings are roof-shaped. 

This family is remarkable owing to the presence of air sacs in connec- 
tion with the trachea) in the interior of the Insect and it is doubtless 
the possession of these which enables them to undertake the great 
flights they perform when migrating. 

The chirping sound of locusts is produced by rubbing together the 
outer face of the upper wing, one of the veins in which is prominent 
and possesses a sharp edge, and the inner face of the bind femur, 
which bears a series of small beaddike prominences placed on the 
upper of the two lower ridges which run along the side that is nearest 
to the body. 

The Acridiidas include the grasshoppers of the fields and the 
important migratory locusts of this country and other parts of the 
world. The family contains more species and individuals than any 
other Orthopterous family, and is a most important one, as all its 
members feed upon growing plants. It includes what are perhaps 
two of the most dangerous Insect pests in the world — the great North* 
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West Looust (Aertdium peregrlnutn of India) and the Hooky Mountain 
locust (Afelanopliis spretus of North America), Inseots which at times 
swarm in millions and clear the oountrj' they invade of every green 
thing. Every leaf is stripped from the trees, every blade of grass 
oonsumed and fields of orops eaten down as the flight moves onwards, 
leaving devastation and ruin in its wake. There are many species of 
Acridiidse in India, and many of them at different periods swarm 
and do damage, but the North-West or migratory looust is the only 
one which entirely overruns the country when on one of its groat 
incursions. We will consider shortly the life-history of Aeridium 
peregrinum. 

The home of this locust is in the sandy deserts of Rajputana and 
Sind, from whioh it periodically invades the whole of India, The eggs 
are laid in the ground and hatch out in about a month, but two months 
or a much longer period may be spent in the egg stage if conditions are 
not favourable to the young ones hatching out. The young are little 
blackish wingless grasshoppers, which feed upon green plants of all kinds. 
(See Frontispiece.) At the end of the first five days after hatching the 
young locusts or ‘hoppers* pack together and march in serried columns 
into the fields and begin their work of devastation. This stage lasts from 
one to two months, during whioh time the insects moult their skins at 
intervals. Their wings develop during these several moults, and tJjo 
last shedding of the skin leaves the Insect with perfectly developed alar 
appendages. As soon as they are full-grown, the locusts (fuit the areas 

§ which they have occupied during their younger stages and 
from whioh they have by then oaten everything green, take 
wing and fly to fresh districts, whioh they proceed to devas- 
tate in a similar manner. After a week or two spent in 
these wanderings the insects pair and the females oommenco 
egg-laying in the soft soil of the cultivated lands, as nmny 
Fia. 15 . as 100 eggs, stuck together in a mass with some sicoable sub- 
stance, being deposited by each insect. Fig. 15 shows the eggs laid 
by one looust and the shape of the mass. At the egg-laying period 
they cease feeding or only take a small amount of food, and for this 
reason are often reported in telegrams, crop reports and nowsjiaper 
accounts as doing little or no damage. Closer observation would show 
that they are egg-laying, and the young hoppers hatching from these 
eggs will later on cause infinitely more destruction in the area than the 
swarm themselves would have been capable of. 
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When the Insoot first acquires wings it is salmon pink in colour, but 
later it changes to yellow and then to a dull purple. The markings on 
the wings are very characteristic, the wings having a number of large 
and small black spots which form complete transverse bands near the 
apex of the wing. The invasions of this Insect are periodical, the 
average number of years that elapses between them being about eleven, 
bat a longer interval may pass. The last great athick occurred between 
the years 1889-1893, but in 1901 the Insect spread from the north- 
western frontier through the continent as far south as Oanjam in Madras, 
the whole of the tract between the sea on the West and the Brama- 
putra liiver on the East being invaded. Whilst these great flights are 
present in a district, green foliage of every description suffers severely, 
and the bark is peeled off young saplings. Crops, orchards and 
young plantations, &c., thus suffer severely from the pest during great 
invasions, whilst all tracts containing soft loose sandy soil aro used by 
the females for ogg-laying, the eggs being laid by her in a hole in the 
soil which she digs with the ovipositor (the blade-liko instrument) at 
the end of hor body. (See Frontispiece — the insect to the right is 
a female in the act of ogg-laying.) If these eggs are not either dug 
up and collected or ploughed in so as to destroy them, the young 
hoppers will on hatching out do further injury to adjacent plants, &c. 
When swarms of fully developed locusts are seen in a district, every 
effort should be made to mark down the places at which they alight, 
if it is not possible to keep them on the move and prevent their doing 
so. If, after they have loft the surface of the soil is seen to be covered 
with small holes, like holes made in soft earth by heavy rain-drops, 
eggs have been laid on that area (in the holes) and these should be got 
rid of before they hatch out, or the young hoppers should be killed off 
as soon after hatching as possible and before they pack into columns, 
which they begin to do after about five days. 

Remedies 

1, Eggs . — Dig up the eggs and destroy them or plough them deep 
into the soil, 

2. Before formation into column . — Destroy the young hoppers as 
soon as they emerge from the eggs and before they pack into oolumus 
and begin their march into the fields under crops. This may be done 
by crushing or burning them. Methods of accomplishing this are by 
making use of men with flails or by covering the area occupied by the 
pest with brushwood and setting fire to it. A more satisfactory method 
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18 to sprinkle the Insects with creosote oil> the oil known ns * I’hnile 
lonrde ' in the trade* This effeotnally destroys them while at the same 
time diminishing the terrible stench which will arise from the bodies if 
the flail is used. The liquid as obtained from the trade is first mixed 
with H timet its weight of water. 

d. After formation into <?oiumn.~Dig long dry trenches in the 
path of the columns, one to two feet in depth, and of the same width 
and drive the locusts into these* Parties of men, women and boys, 
^umed with branches, etc., can do this, whilst men line the far edge 
of the trench and throw in earth and bury the insects* As soon as 
one trenoh is filled the hoppers can be made to wheel to another and 
the performance be repeated. Creosote oil, sprinkled in the trenches, 
will prevent the terrible stench. The earth should be well trampled 
down to prevent any young locusts escaping. When the hoppers have 
attained some size this plan can no longer be used as they are then 
able to hop out of the trenches. It will be found that at this period* 
when disturbed in the open, they retire to the nearest cover and 
remain there* Dry material available in the neighbourhood should be 
collected and spread in patches or long strips* The locusts are then 
driven into this ambush, surrounded by the people and the patches set 
on fire. Whole swarms can thus be wiped out. A more expensive 
plan for annihilating them at this period is by the use of what is known 
as the ^ Cyprus screen ’ system which is as follows : — 

Cloth screens, about 3 foot high and bound at the top with a strip 
of oil cloth to prevent the locusts from climbiog over, are erected 
in advance of the swarm, pits being dug close to the screens, at right 
angles to them and on the side of the swarm* The edges of the pit are 
protected by frames made of cloth and wood with a zinc edge arranged 
to prevent the young locusts from climbing up and escaping from the 
pits* A swarm on arriving at the screen invariably turns to the right 
and left along it, apparently endeavouring to go round it and thus fall 
into the pits and can be destroyed wholesale* The cultivator will often 
probably find the simple dry ditch (for young hoppers) and the brush* 
wood and bush systems (for older ones) the best, but the screen system 
is undoubtedly the one to employ when stations are in danger of inva* 
non from Urge hordes of this pest. To this end there should be kept 
in store in all largo civil stations and cantonments a few sample screens 
and trenoh frames as patterns* From these, when a serious invasion was 
imnhiont, the extra number required could be easily knocked upw 
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4 . For the winged insects . — The swarms which have newly acquired 
wings are dangerous as they may spend several weeks flying about 
and feeding before pairing and egg-laying. When a winged swarm 
is seen approacliing, the people should assemble in tlie fields armed 
with tom toms, kerosino tlna» oto., and should bo made to advance in 
bands ot* 50 beating the instruments. The flight will almost invariably 
change its direction if this procedure is carried out. Smoko fires and 
the weaving of cloths also seem to frighten the swarms to a certain 
extent. If swarms of young winged locusts do settle in standing crops 
they may be treated as follows : — 

Drag over the fields a capacious bag, five or six feet deep and 
eight to ten feet long and open at the side instead of the end. This 
is held b}^ two men, one at ouch end, and is nm along over the standing 
crops to catch tho locusts ; these tumble in, and being unable to escape 
can bo, from time to time, killed by twisting up the bag. This is a 
simple and easy method, the people will take to it readily, and little or 
no injury need ho done to the crops. 

Ihe old dark coloured swarms do little damage by feeding. They 
must, however, be carefully watched as they are then intent on egg- 
laying and evcrv effort should be made in a district to find out whero 
their eggs arc laid. 



Fjo. 16 . — The Bombay locust Arridium tucdnetum, (Bomliay Presldcucy) 4^ 

A fungus has boon discovered which destroys locusts. It comes from 
South Africa and has done good work there and elsewhere* Too little is 
known of its value, however, in India to make it wortli, while doing 
more than mentioning it liere. 

A. peregrinum is preyed upon by two dipteroits- parasites,. one of which 
attacks the egg, the other the mature insect. In a<ldition a Cambict 
beetle ((7a?o«oma orientale/lioj>ei) and the rosy pastor starling {Pastm 
roseus) cause great havoc amoogst Uie flights^. 

4 
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Besides the migratory locust proper, most of the provinces of India 
have one or two large local locusts, which particularly afreet their own 
part of the country and produce the local swarms which on occasions do 
so much damage. 

Acridium suceinctum is the locust of the Bombay Presidency. 
(Fig. 16.) It is a large locust resembling A, pereginum from which it can 
be distinguished by its different colouration. The wings are dark 
brown at their base, this colour opening out into two broad bands 
which extend about half way down the wing. Between these bands 
are several black spots. The apical half of the wing is transparent 
with a few black marks whioh lie parallel to the venation of the wing. A 
broad yellow dorsal band runs down the head and thorax and is continued, 
along the upper edge of the wings. There is also a broad lateral yellow 
band on the thorax which is continued on to the wings, with a narrow yel- 
low line beneath it on the thomx. The Bombay locust breeds in the Glials 
and commits periodically considerable havoc amongst the crops of the 
Deccan and Konkan. It is also to be found in Western Bengal, and 
probably breeds in the Chota Nagpur hills. In the Nilgiri range of bills 
in Madras, Aeridvjm ceruginosum, Acridhmi melanocome and Tryccalit 
wewu^a (Fig. 17) have their home and are the locusts which at times 
swarm over 
the Madras 
Pr esid on cy 
from that 
centre. Two 
species 7Vy.r- 
alts nasuta,^ 

and Oxya velox pointednsnouted locust. TryvalU mmta. 

have been re- (^Madras presidency) J. 

ported as attacking and injuring young chir {Pinus longifoUa] and 
robinia seedlings in Kangra Valley, Punjab. Both these latter 
insects feed also upon crops and are to be found ail over the country. 
The genus Tryxalis can bo reoognisod by the ixunted shape of the head, 
the insect looking us if it had a pointed snout. (See Fig. 17.) 

Chrotoganm sp. is another destructive locust as it feeds upon crops 
of all kinds, biting off the young plants as soon as they appear 
Above the ground. Indigo, bajra^ opium, wheat, barley, linseed, 
And young chir plants have been reported as suffering from the attacks 
* Bee the saUu)r ■ < Depai tmental Notes on Inseott thst affect Forestry, ’ No. I, pp, 1-^6. 
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of this pest which has proved very troublesome this year (1903) to 
crops in Sind. 

A large amount of investigation work remains to be done amongst 
the smaller members of the family in India, as it is not improbable that 
they are capable of developing into serious local plagues wlien favourable 
conditions^ such as a dry season and the adjuxtaposition of large masses 
of their favourite food plants, occur. 

The remedies already described for the migratory locust sliould be 
made use of where possible when the other locust pests of the country 
give trouble. 

Fam. VI. Looustldee*— Qrasslioppers. 

These insects are generally known as the long- horned grasshoppers, 
from the fact of their having very long bristle-like antonn® as compared 
with the short tliick ones of the true locusts. They are usually 
grass-green or brown in colour, and their bodies are flattened and 
more lightly built tlian the true locusts. Tlie eyes arc round, the 
legs slender, and tarsi four-jointed. Wings are roof-shaped. On the 
tibiaa of each of the front legs there are two auditory organs, and 
the males make sounds by rubbing tlie basal portion of one upper 
wing, the under side of which has a transversely ridged edge, over 
a corresponding portion of the other. The female possesses a long 

sabrc-like exsorted ovi- 
positor, Fig. 18 shows 
a common long-horned 
Indian griLsshoppor from 
Bombay by name Cleans 
dr ns ligatus. The speci- 

Fio. 18. — A Lon(?-hornrd Indian pfrasahoppor. men depicted is from the 
ClfanArun ligatm, CBombay) Bombay Natural History 

Society’s collections. The eggs are laid on the ground or on leaves, 
stems, &o. 

This family is of less importance than the true locusts. It contains 
the insect known as Schizodaciglus monstrnsus^ Brulli, a grasshopper 
which ran be at once reoogni.spd owing to the fact that the ends of its 
wings are curled up in a coil at the end of its body. It lives in bur- 
rows in the ground, coming out to feed probably chiefly at night. It is 
known as ‘ bhorwa’ in the indigo districts, where it docs a large amount 

* It will be noted that the Locustidro are not locueta but cranfihopporB, the true * locneU’ 
belonging to the Acrldiidw—an nnfortnnate nomenclature which It would be imponeible now 
to change. 
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of damage by cutting off indigo, tobacco, and other crop plante with 
it» enormous shear-like jaws. It is also plentiful in Assam, and I 
believe I am correct in stating that it is to be found in the Madras Pre- 
sidency. A pest of this kind 
can commit an incalculable 
amount of harm amongst 
young plants. Fig. 19 shows 
this insect, half natural size. 

Remedial measures will be 
the same as those discassed Fio. woiitfmw#. cBengab) 

for the crickets below. ^ 

Pam. VII. Gryllidee—Crickets. 

The Gryllidie are closely connected with the Lociistidne. The antenn© 
are longaud slender and setaceous ; hind legs long and used for jumping 

purposes. The U[)per wings have the 
outside porlion bent vertically down- 
wards on to the side of the body, whilst 
the inner portion lies horizontally on 
the dorsal surface. The tarsi are 
usually three-jointed. The female has 
a long cxsertod ovipositor (see Fig. 20), 
Wingless forms are numerous. The 
musical and auditory organs are situat- 
ed in the same position us in the Tx>cu8« 
tidjB. The crickets differ from these 
latter in having the three-jointed tarsi 

■PlO. 20.— Black fiald-cplckct of i • n v j* 

Bombay. Liogryllutblmaculatu,. upperwmgs 

CBombay), in repose. The body is thick and 

^cylindrical, and the eggs are glued together and laid in holes in the 
ground. Fig. 20 shows a block cricket named Liogryllus bimaculcUut 
which is exceedingly common round Bombay. 

This family contains some injurious pests, of which two more espe- 
cially harmful will be mentioned. The mole cricket {Gryllotalpa mU 
ffcuris) is a large insect, which has the front legs thickened for digging 
purposes, and has the prothorax enormously enlarged, resembling the 
oampace of a lobster, and there is no ovipositor present. The forelegs 
havearery short and thick femur (thigh) and tibia (shank), and the 
tibia is prolonged into a series of four points and is concave on the 
outside. Tlie first two joints of the tarsus are prolonged into teeth. The 
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fore wings are very short and oval, and the hind wings are rolled 
up upon themselves like 
u rolleJ-up umbrella and 
extend back in two points. 

(See Fig. 21.) This in- 
sect is dangerous, as it 
burrows under ground 
in gmss lands, gardens 
and nurseries, destroying 

the roots of plants in its 21.— The mole-cricket QrylUtalpa tulgarU. 

operations. C^engal) 

The second injurious species which has proved itself a serious pest in 
India is a cricket (Fig, 22) named Brachytrupes achcetinus* which has 
a very wide distribution. The lire-history of this insect has been partially 
worked out by the writer and an Assistant in Eastern Bengal (Chittagong 
Hill Tracts). Larva? about half grown were found in April voraciously 
feeding upon young rubber {Ficus elastica) seedlings in nursery beds, 
into which the young plants had been transplanted from the pots in which 
they had been raised from seed. It was not until some 40 per cent, of 
the seedlings had been killed off that the aggressor was marked down in 
the burrows in which it lives. These are constructed in soft sandy 
situations, the tunnel starting at an angle to the surface level and 
running in a zigzag manner down into 
the soil for some 2 feet and having a dia- 
meter of i to f inch. At the end it is 
enlarged into a small chamber. A hole 
may be occupied by one, two, or as many 
as three young ones. The insect foods 
chiefly at night, spending the day m its (Chittagong 

burrow, into which it drags some of Hill Tracts.) ^ nat. size, 
its food plant for consumption during the day. Soft soil is chosen to 
dig the holes in — and therefore the nursery beds are preferred, but any 
soft spots in the neighbourhood will bo found to contain numbers of the 
insects. The young larvao feed till the beginning of the rains — about 
the middle of June. They then cease until October, and they would 
appear to rest during the heaviest of the rains, though there is no pupal 
stage proper in this Order. In October the damage in the nursery re- 
commences, and the holes will be found to contain two fully developed 
* Bee Departmental Notes on Insects that aFsst Forestry, No. 1, p. 6. 
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Insects, male and female, at the bottom of oaoh, the holes being now 
some to 3 feet deep and very winding. The Insects at this period 
feed voraciously, and continue to do so for u month. In November 
they die off, the female j)robahly first laying her eggs in soft patches 
of soil in the grouncL This cricket has been reported as injurious to 
young tea plants in Bengal, Assam and elsewhere, cutting off the young 
plants level with the ground. 

Remedies . — All soft patches of soil should be carefully and deeply 
ploughed or hoed up so as to kill off the eggs by exposing them at the 
surface. When an attack has been discovered in progress, small boys 
should at once be put on to dig up each hole and kill the insect at the 
bottom. This will be found to be a cheap and effectual method of 
^getting rid of the peat, which, if left alone, will do an immense amount 
of injury. Being a large-bodiecl insect, some inches long, it is 
capable of consuming during its life a considerable amount of green 
food material. 

Useful Orthoptera. 

The number of Orthoptera known to be of use to man is a small one. 
The Mantidm may be said to bo useful to a certain extent, in that they 
destroy insects of all kinds, and in their larv^al stages in some cases they 
probably feed largely ujjon Apludce. As I have mentioned in my notes 
under that family, the Forjlculidce, in spite of the bad reputation they 
have amongst gardeners as being injurious to vegetation, are much 
more likely to be of use, since many are undoubtedly predacious upon 
larvae, small snails, &o., which live upon plants. 


{To he continued.) 
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A LIST OF THE BATRACHIANS KNOWN TO INHABIT 
THE MALAY PENINSULA, WITH SOME REMARKS 
ON THEIR HABITS, DISTRIBUTION, &o. 

By a, L. butler, f.z.s., M.n.o.u., &c. 

(^Director of Game Preservalton^ Soudan Govemmeyii,) 

INTRODUCTION. 

The most recent papers dealing with tlie Batracluans of the Malay' 
Peninsula as a whole are those published in the “ Proceedings of the 
Zoological Society ’’ (1890 and 1899), by Captain S. S. Flower, formerly 
in charge of the Royal Siain(»se Museum at Bangkok, and now Director 
of the Egyptian Government Zoological Gardens at Cairo. 

In the second paper (P. Z, S., 1899, p. 885 aeq.) 45 species of 
Biitraobians are recorded from tho Peninsula, including Megalophryii 
montanay Kuhl, mentioned somewhat doubtfully in a note, but since 
obtained again by the ** Skoat Expedition,” and two species, Rana^ 
jf^rboa, Gthr., and Nectes suhaspeVy Tschudi, mentioned in the Addenda. 
Since then 13 other species have been added to the Peninsula list by 
tho collections of the Skoat Expedition ” (P. Z. S., 1900, p. 883) by 
Mr. Leonard Wray, of the Pomk Museum, anti myself. A brief list of 
these additions was given by me in the P. Z, S. of June 17tb, 1902 

(p. 188). 

The present list, therefore, includes 58 species. 1 originally com- 
menced this paper in the Straits, when in charge of tho Selangor State 
Museum, but a sudden and unexpected departure to a new field of 
work in Africa separated me from my collections, which of course re- 
mained in tho Museum, and thus prevented me from being able to 
give localities and moasuroments from my specimens as fully as I should 
have wished. After some hesitation I have since completed the paper, 
and offer it to the Society with this partial excuse for its shortcomings. 

In tho brief notes on habits, etc., I liave freoly supplemented my own 
field-notes from the writings of others. The known distribution of 
each species is given, in almost every case taken from Captain Flower’s 
papers or supplied mo by Mr. Boulenger. For the benefit of locnd 
workers tho descriptions of species discovered since tho publication 
of Captain Flower’s second paper are quoted in full. I am aware that 
most Societies are disinclined to occupy space in their joiiniaL with 
descriptions which have already been published, but my own experi- 
ence is that by this economy of space the usefulness of many papers is 
marred to field-workers who, in seeking , how to recognize a s{)ecies^ 
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find only references to back nambers of bulky journals which they ore 
net in the least likely to have available. 

The richness of the Batraohian Fauna of the Malay Peninsula is 
remarkable, and it is my belief that many interesting species both of 
Batrachians and Reptiles remain to be discovered, especially in the 
mountains. On my last collecting trip, in March and April 1900, 
I was fortunate enough to obtain on the Larut Hills in Perak no less 
than five frogs, five lizards, and a snake which were previously un- 
known, I hope that the present paper may assist in drawing attention 
to this field of research. 

Collecting Reptiles and Batrachians does not seem to be nearly as 
popular as the collecting of birds, but it becomes a very fascinating 
hobby when once taken up, and has the great advantage that the 
spirit preservation of specimens takes so little time, whereas a fruitful 
day’s collecting of birds or mammals moans to an unassisted man long 
hours of work at night to prepare the spoils. 

In one respect the Reptiles and Batrachians have not suffered by 
being less popular than the birds. They enjoy a comparative im- 
munity from the bewildering confusion of synonyms, the perpetual 
changes of nomenclature, and the too ofien unjiistifiablo maltiplication 
of sub-species with which ornithologists are fornang a burden that 
future generations of bird-lovers may well hesitate to take up, and 
which is the despair of the naturalist collector abioad. 

For much kind assistance rendered while I was collecting Reptiles and 
Batrachians in the Peninsula my thanks are e?pemally due to Captain 
Flower, whose enthusiasm first attracted mo to this branch of zoology • 
to Mr, Boulenger of the British Museum, who amidst his labours always 
found time to give me identifications, and other information asked for, 
most fully and promptly, and who would doubtless show the same kind- 
ness to other collectors taking up the subject ; to Mr. Leonard Wray of 
the Perak Museum, Mr. H. N. Ridley of the Botanical Gardens, Singa- 
pore, and to Dr, Hanitsoh of the Raffles Museum, to all three of whom. 

I am indebted for much help and many speoimons. 

LIST OF SPECIES. 

Order Ecaudata. 

Family Ranidae. 

1. OxYOLOSSUS LIMA, Gravonh. 

OxygloisuB lima^ Blgr,, Cat, Batr, Sal,, p. 5 ; S, Flower, P. Z, 

1S96, p. 897 ; P. Z. S., 1899, p. 886 ; Laidlaw, P. Z. S., 1900, p. 884. 
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This frog has been obtained in the Malay Peninsula by Mr. Flower, 
who found it numerous in J une 1898 near Alor Star and at Jenan in the 
State of Kedah, and by the Sfceat Expedition from Biserat, Jalor. He 
desoribes it as a thoroughly aquatic species, to be found in small ponds. 

Known from Lower Bengal, Burma, Southern China, Siam, Cam- 
bodia, Cochin China, Malay Peninsula, Java. 

2. OxYGLOSSUS L3EV1S, Giiuther. 

Oxyglossus IceviSy Blgr., Cat. Batr. Sal., p. 6 ; Blgr., P. Z. S., 1897, 
p. 228 (tadpole) ; S. Flower, P. Z.S.,1896, p. 897, and P. Z. S., 1899, 
p. 886 ; Laidlaw, P. Z. S., 1900, p. 884. 

Obtained by Mr. L. Wray near Taiping, by Dr. Hanitsoh from 
swamps near Ipoh, Perak, and by the Skeat Expedition from Biserat, 
Jalor. 

Distribution. — Burma, Malay Peninsula, Sumatra, Mentawei Islands, 
Borneo, Flores, Celebes, Philippines. 

3. Rana oyanophlyctis, Schneider. 

Rana leschenauUH^ Cantor, p. 188. 

Rana cyanophlyctis^ Blgr., Cat. Batr. Sal., p, 17 ; Anderson, P. Z, S., 
1895, p. 660, pi. xxxvii, fig. 2 (tadpole) ; S. Flower, P. Z. S., 1896, 
p. 897, and P, Z. S., 1899, p. 887. 

Cantor mentioned two specimens from the Peninsula, and speaks of 
the species as “apparently not numerous.’’ It has never been obtained 
in the Peninsula since. 

Distribution, — S. Arabia, Baluchistan, Cashmere, Himalayas (up to 
6,000 feet), India, Ceylon, Malay Peninsula. 

4. Rana kuulii, D. and B. 

Rana huhlii^ Blgr., Cat. Batr. Sal., p. 20 ; P. Z. S., 1899, p. 166 ; S. 
Flower, P. Z. S., 1899, p. 887. 

I obfained two specimens in April, in a gloomy ravine on the flank 
of Qunong Ijau (Larut Hills) at about 4,500 ft. elevation. They were 
hidden under the ddbris of rotten plantain leaves along the banks of a 
small stream, into which they dived directly their biding place was 
disturbed. I captured my specimens by groping about the bottom of 
the pools into which I had seen them jump. The larger of the two 
measured from snout to vent 3^*^ inches. 

Messrs. Hanitsch and Flower had previously obtained specimens 
from the same locality. 

Elsewhere it occurs in Southern China, Burma, Sipora (Mentawei 
Islands), Java, Borneo, Celebes. 
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6. Bana latioeps, Blgr.. 

Rana latmps^ Cat. Batr. Sal., p. 20, pi. i, fig. 1 ; S. Flowar, 
P. Z. S., 1896, p. 897, and P. Z. S., 1899, p. 888. 

The frogs which Dr. Hanitsoh recorded (Rep. Raffles Library and 
IMusenm, 1898) from Gunoug Elodang, Perak, as this species are not 
i?. latkep$ blit R. hascheana^ 

The claim of R. lallceps to a place on the Peninsula list depends 
therefore on a single specimen in the British Museum from Malacca 
(Mr. Hervey)Bndon Captain Flower's not quite positive identification of 
a specimen in bad condition in the Raffles Museum from the same locality. 

Distribution. — Khassya, Bengal, Malay Peninsula. 

6. Rana maorodon, KuW. ^ 

Rana macrodon^ S. S. Flower, P. Z. S., 1899, p. 888 ; Laidlaw, 

P. Z. S., 1900, p. 885. 

Common and widely distributed in the Peninsula, being found from 
sea-level up to 4,000 feet on the hills. Captain Flower calls Bufq 
aspsTj the grandest Batraohian inhabiting the Peninsula,’' but I never 
saw one approaching really fine examples of Rana macrodon in size. 
One of these frogs which I obtained at Kuala Lumpur in January 
1899 measured exactly 9 inches from snout to vent, and there is a 
specimen in the Raffles Museum measuring 9J inches. The coloration 
of this species is extremely variable, especially in the young. On the 
Larut Hills, at 4,000 feet elevation, where they ran to about 6 inches 
in length, a uniform yellowish clay-colour was usual ; some examples 
had a pale vertebral stripe, and some were ornamented with a few 
small orange-red spots upon the back. The 9-inch monsters from 
jungle-pools in the low-country are very dark olive-brown above, 
with a strong bluish gloss ; beneath yellowish white. A bright brown- 
ish-red variety is common in Singapore, and has been figured by 
Captain Flower, P, Z. S., 1896, PI. XLY. 

Distribution, — “ Upper Burma, Tennasaerim, Malay Peninsula, Sipora 
(Mentawei Islands), Java, Lombok, Flores, Natunaa, Borneo, Phillip- 
pines (Flower). 

7. Rana plicatblla, Stol. 

Rana plicatella, Stol., S. A. S. B. 1873, p. 116, pi. xi., fig. 1 ; 
Blgr., Cat. Batr. Sal., p, 26 ; S, S. Flower, P. Z. S., 1899, p. 890 ; 
Lwdlaw, P. Z. S., 1900, p. 885. 

Originally described by Stoliozka from a spirit specimen from 
Penang or Province Wellesley; Flower obtained to adult male in 
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Penang ; the ‘‘Skeat Expedition” obtained an adult male and female 
at the foot of Gunong Inaa, and two young at 3,000 and 4,000 feet 
elevation ; and I captured a single specimen on the top of Bukit Timah, 
Singapore, in June 1900. 

The adujt males obtained by Flower and by the Skeat Expedition” 
had knob-shaped prominences on the occiput. Stoliczka does not men- 
tion this in the description of hia specimen (sex not mentioned) and 
the knob was absent in my example (not sexed). It is probably, aa 
suggested by Flower, a sexual characteristic of the adult male, 

8. Rana tiorina, Baud. 

Rana ligrlna^ Cantor, p. 139 ; Boul., Cat, Batr, Sal., p. 26 ; id. 
Fauna Brit. Ind., Rept., p. 449 (figured) ; Flower, P. Z. S., 1896, 
p. 901 ; P. Z. S., 1899, p. 891 • Laidlaw, P. Z. S., 1900, p. 885. 

I am inclined to think this frog must be rather local in its distribu- 
tion in the Peninsula, and probably more abundant in the Siamese 
States than in the South. In three and-a-half years’ collecting I never 
met with it. Cantor writes of it as excessively numerous in valleys and 
hills after heavy falls of rain.” In the Peninsula it has been obtained 
from Penang, Province Wellesley, Kedah, Patani and Kelantan. 

It has a wide range : Flower gives the distribution as Nepal, Sikhim, 
India, Ceylon, Burma, China, Formosa, Siam, Malay Peninsula, Java, 
Borneo, Celebes, Philippines, Lombok, Ombaai, Sumba. 

9. Rana limnocharis, Boie. 

Rana gracilis^ Blgi**? Cat. Batr. Sal, p, 28. 

Rana limnocharis j Blgr., Fauna. Ind., Rept., p. 450 ; Flower, P., Z. S., 
1896, p. 901, and 1899, p. 893 ; Laidlaw, P. Z. S., 1900, p. 885. , 
Common and widely distributed in the Peninsula. This is the 
only batraohian which I have found in brackish water in tidal creeks 
and ditches. 

According to Flower it is known elsewhere from Sikhim, India, 
Ceylon, Burma, China, Hongkong, Hainan, Formosa, Japan, Siam, 
Java, Lombok, and Borneo. 

10. Rana haschbana, Stol, 

Polypedates hascheanay Stol., J. A. S. B., 1870, p. 147, pi. ix., 
fig 3. 

Rana liascheana^B. Flower, P. Z. S., 1896, p. 902, and P. Z. S., 1899, 
p. 894. 

Stoliczka found this frog common all through the higher forests of 
Penang (about 1,000 ft.) and Flower obtained it from the same locality.^ 
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It is this species which Dr. Haniisoh obtained on Gunong Kledaog, 
Ipoh, Perak, at 2,000 ft. elevation and recorded under the name of 
E. laticeps (Bep. Baffles Libr. and Mas., 1898). 

I got specimens in March 1900 on the Larut Hills, Perak, from 
2000 to 8000 ft. elevation. It croaks throughout the day, uttering a 
single very loud orow-like caw two or throe times in succession and 
then remaining silent for some minutes. When tracked down the frog 
is almost always found under a dead leaf, not in a hole of any sort. It 
is extremely active and hard to catch, making off with long leaps 
through the undergrowth directly it is disturbed. They appear to be 
especially numerous at just about 2,000 ft, at which elevation the jungle 
resounded with their loud calls. 

In croaking the tltroat is greatly inflated. 

Flower has described this species with his usual accuracy and to his 
description I can only add that the ground colour varies from rich 
yellow to orange brown in different individuals. 

22. liaseheam is also known from the Natuna Islands. 

11. BaNA KRYTHRiEA, Schl. 

Earn erythrcea, Boul, Cat. Batr. Sal., p. 65 ; Flower, P, Z. S., 1896, 
p. 902, pi. xlv, fig. 2, and P. Z. S., 1899, p. 895 ; Laidlaw, P. Z. S. 
1900, p. 885. 

Common throughout the Peninsula in suitable localities ; confined to 
the low country and never found away from water. 

This pretty frog is usually rather shy, but those which inhabit 
the small ponds in the Botanic Gardens, Singapore, have become 
80 accustomed to gardeners drawing water, etc., that they are 
charmingly tame. I found that if quietly approached they would 
frequently take insects from my fingers, and when tickled with 
a piece of grass would push it away with their hind legs instead 
of moving. 

Distribution.'-^BnrmtJL, Siam, Malay Peninsula, Sumatra, Borneo, 
Celebes, Philippines (Flower). 

12. Bana mackodactyla, Gunther. 

Eana maerodaci^la, Blgr., Cat. Batr, Sal., p. 54 ; Flower, P. Z. B., 
1899, p. 895 ; Laidlaw, P. Z. S., 1900, p. 885. 

Obtained by Flower near Jenan and Alor Star, Kedab, and since by 
ihe Skeat Expedition neat Biserat, Jalor. 

J>utrtbuiion. — Burma, South China, Siam, Malay Peninsula 
. (Flower). 
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13. Baka labialis, BIgr. 

Rana lahialis^ BIgr., Ann. and Mag. Nat* Hist. (5), xix, 1887, p. 845, 
pi. X, fig. 1 ; S. Flower, P. Z. S., 1896, p. 903, pi. xlv, fig. 3 (tad- 
pole); P. Z. S.J 1899, p. 896 ; Laidlaw, P. Z. 8., 1900, p. 886. 

Originally described from specimens from Malacca, collected by Mr. 
Hervey ; since obtained in the Botanical Gardens, Singapore, by Mr. 
Ridley and Mr. Flower, by myself in Selangor and by the Skoat Expe- 
dition on Gunong Inas. In hia first paper Flower states that he caught 
two specimens in a small pond/’ associating with Rana erythrccaj 
which agrees with its habits as described to me by Mr. Ridley ; in his 
second paper, however, he says that his specimens were “ in each case, 
observed sitting on the leaves of plants or in bushes, so it evidently is 
not a true water-frog like liana erythrma^^ He describes it as having 
the upper parts bright green and the lower imraaoolate white. A Singa- 
pore specimen given me by Mr. Ridley agrees well with this description, 
but a variety obtained by me in Selangor (identified by Mr. Boulon- 
ger) is somewhat different. The back was bronze-brown, with indis- 
tinct black spots ; the lips light golden ; the sides dark green, distinctly 
separated from the bronze of the back ; beneath silvery white, the 
throat mottled with a few brown spots. Caught in a fast running 
stream in jungle on the Choras Road, near Kuala Lumpur. 

Also known from the Mentawei Islands. 

14. Rana jrrboa, Gthr. 

Ranajerboaj Bouleng., Cat. Batr. Sal,, p, 67, and Ann. Mus. Genova 
(2), xiii, 1893, p. 335. 

I have at difierent times obtained five examples of this frog from 
the Batu Caves, Selangor, They were a long distance underground, 
but were not in total darkness, frequenting a pile of moist rocks beneath 
a shaft communicating with the open air. These appear to be the 
only specimens recorded from the Malay Peninsula. Two of them 
measure and inches from snout to vent. 

Habitat . — Karin Hills, Borneo, Java, Malay Peninsula. 

15. Rana luctuosa, Peters. 

Rana luctuosa^ Blgr., Cat. Batr. Sal., p. 68 ; S. Flower, P. Z. S., 
1896, p. 904, pi. xlvi ; P. Z. S., 1899, p, 896. 

This frog, originally known from Borneo, was first recorded from the 
Malay Peninsula by Captain Flower, who obtained it near small ponda 
on the Penang Hill in November 1896 and March 1898. I obtained 
two examples on the Larut Hills in March and April 1898, and in 
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the same months of this year (1900) I found it plentiful ronnd the small 
water holes in the Hill Gardens, Larai I obtained 22 speoinians. 
Subsequently some coolies, who were looking out for frogs for me, 
inspired by visions of unlimited small change (calculating on the rate 
of 10 cts« per frog, which I generally paid for specimens of any use to 
me), took the trouble to drain off a small pond into which a number 
of these frogs bad been seen to dive and bagged half a kerosine tin 
full of them, over a hundred. These I looked over and released. 

Flower’s description of this species is, as usual, exceedingly accurate, 
but I do not think the colouring on the back is in any way dependent 
on age. Flower says : ‘‘ Top of head and back rich dark chocolate 
brown (in very small frogs tbe back is a very bright red, more 
vermilion than chocolate).” I found this bright red quite common 
among some of the largest I examined, while many of the smallest 
were of the dark chocolate tint. 

In one fine adult the marbling on the thighs was of the same rich 
chocolate red as tbe back. Four average sized adults measure from 
snout to vent 2J, 2^"*^-, l^J inches. 

A tadpole with the fore-limbs still undeveloped measured from 
snout to vent 1/^, tail hind limbs 1| inch in length. 

16. Rana glandxjlosa, Blgr. 

Rana glandulosa, Blgr., Cat. Batr. Sal., p. 73, pi. vii ; S. Flower, 
P. Z. S., 1896, p. 905 ; P. Z. S. 1899, p. 897 ; Laidlaw, P. Z. S., 
1900, p. 887. 

Known from Perak, Malacca, and Singapore in the Malay Peninsula. 
Elsewhere from Borneo and Palawan. 

I have obtained examples in Selangor, but it is not common. There 
was one small specimen in the museum when I took up the curatorship 
in 1898. In March 1899, I captured a fine pair under a large heap 
of tiles in a compound in Kuala Lumpur, and took another in one of the 
Batu Caves in total darkness. 1 have seen it once or twice in swamps 
lying in tracts of “ lalang ” grass. 

The eye of this frog is a conspicuous fiery red. 

17. Rana larutbnsis, Blgr. 

Rana larutensis, Blgr., Ann. and Mag. N. H. (7), iii, 1899, p. 273, 
pi. xi, fig. 1 ; Flower, P. Z. S., 1899, . p. 898 ; Laidlaw,. P. Z. S., 
1900, p. 886. 

Th^e frogs are extremely plentiful in rooky streams on the Larut 
Hills (where the species was discovered by Flower in 1898) but are 
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extraordinarily diflBcult to catch. Their mottled colouring renders' 
them almost invisible when sitting on the granite rooks ; they dive 
direotly one attempts to approach them, swimming with ease in 
the strongest current and concealing themselves in crevices under 
water, 

I get them from the foot of the hill at an elevation of 3,000 feet. 
The Skaat Expedition procured specimens from streams at the foot 
of Gunong Inas. 

18. Rana signata, Giinthor. 

Rana signaiay Boulenger, Cat. Batr. Sal., p. 71 ; Laidlaw, P. Z, S., 
1900, p. 886. 

Obtained by the Skeat Expedition at the foot of Gunong Inus. 

Previously known from Borneo. 

19. Rana uvida, Blyth. 

Rana Uvida, Boulenger, Fauna Ind., Rept.. p. 462. 

Mr. Boulenger has identified a specimen obtained in the Larut 
District, Perak, by Mr. L. Wray. 

It was previously known from the Himalayas and Assam to Tenas- 
serim. ^ 

20. Rana lateralis, Blgr. 

Rana lateralis^ Boulenger, Ann. Mas., Qonov.(2), v, 1887, p. 483, pi. 
viii, fig, 2, id. ‘‘ Fauna of India,” Rept. and Batr., p. 457 ; Laidlaw, 
P. Z. IS., 1900, p, 886. 

A single frog obtained by the Skeat Expedition in thick jungle at 
Kuala Aring, in the Siamese Malay States, is referred to this species. 
Previously known from Borneo only. 

21. Rana dori^, Blgr. 

Jt!ana rfor/op, Boulenger, Ann. Mus., Genova (2), v, 1887, p. 482, 
pi. iii, fig. 1 ; ib. xlii, 1893, p, 328, pi. viii, fig. 1 ; Faun. Ind., Rept. 
p. 447. 

A single exaiTi])lo of Rana dories obtained by Mr. L. Wray in Larut, 
Perak, has been identified by Mr. Boulenger. Previously known from 
Karin Hills, Tenasserirn, Mergui. 

22. ? Rhacophorus hecticus, Peters. 

Rhacophorits hecticus, Blgr., Cat. Batr. Sal., p. 78. 

Captain Flower considered that a large Rhacophorus in tlie Perak 
State Museum possibly belonged to this species. 

Described from Samar Island, Philippines. 

23. Rhacophorus leucomystax, Qravenh. 
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Rhaeophofui maculaJtu$, Part, Bonlenger, Cat. Batr. Sal.| p. 83, 

Rliaeophorus leucomygtaa, Boulenger, P. Z. 8., 1889, p. 29 ; id. 
Fauna Ind., Kept., p. 474 ; S. S. Flower, P. Z. S. 1899, p. 898, pU 
lix, figs. 3, 3a ; Laidlaw, P. Z. 8 ., 1900, p. 887. 

One of the commonest and most widely distributed of Malayan frogs. 
Its coloration is very variable, and six or seven different colour- 
varieties have been described by Captain Flower. It is known to the 
Malays as Eatak Pisang (plantain frog), the broad glossy leaves and 
stems of the plantain affording it a favourite refuge. In almost any 
verandah where ’plants are kept these frogs are sure to be found^and 
may be noticed towards sundown crawling about among the pots or 
trellis work in search of insects. As is the case among many Malayan 
frogs, the tadpoles are developed and released from the ova very rapid- 
ly. The spawn is usually deposited in a frothy mass on leaves, twigs 
or planks just touohitig, or just above, the surface of water. About 
houses, tubs of rain water are commonly used as breeding places. I 
remember a case in which all the tadpoles hatched from one batch of 
eggs laid under my observation had a most curious kink in the tail ; I 
never saw this peculiarity in others and am puzzled to aocount for it, 

I have found this species common on the hills up to 5,000 feet, as 
well as throughout the low country. 

Diitribution. — Sikhzm, Assam, Burma, Southern China, Hongkong, 
Formosa, Cambodia, Cochin China, Siam, Malay Peninsula, Java, 
Samba, Borneo, Celebes, Philippines (Flower.) 

24. Rhacophorus bimaculatus, Blgr. 

Rliaeophorus bimaculatus, Boulong,, Cat. Batr. Sal,, p. 90 ; Faun. 
Ind., Kept, p. 472 ; Ann. Mus., Genova (2), xiii, 1893, p, 339, 

A single specimen of this frog was identified by Mr. Boulenger 
among some reptiles and batrachians recently sent homo by Mr. L. 
Wray, Jr., from Larut, Perak. No other naturalist appears to have 
met with it in the Peninsula. 

Habitat. — E. Himalayas, Assam (Khasi Hills), Karin Hills, Malay 
Peninsula (Larut Hills). 

25. Rhacophorus NiaROPAUMATUs, Blgr. 

Rhacophorus nigropalmatus, Bouleng., Ann. and Mag. Nat. Hist, 
(fi), XVI, p. 1 70 (1895) ; S. S. Flower, P. Z. S., 1899, p. 899 ; Hanitsch, 
Journ. Str. Br. R. A. S., No. 34, p. 96. 

Only three specimens of this ** Flying Frog ” hav^ been recorded. 
The first was obtained by Mr. Chas. Hose from the Akan River, 
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Borneo ; the second by Mr. L. Wray, Jr., in the Piah Valley, Upper 
Perak; the third by Mr, A. D. Machado in Pahang, 

Each of these examples has been fully described : the references are 
given above. 

The second and tlnrd specimens are preserved in the Perak and 
Singapore Museums, 

Length from snout to vent in these specimens 80, 81 and 98 millim. 

The claim of tliis and some allied species to the name of Flying ’’ 
Frog still, I believe, rests on the statement of a Chinaman to Mr. 
Wallace that he saw one fly from one tree to another, 

2G, Ruacophorus leprosus, Schl, 

Poh/pedates leprosus^ Giinthor, A, & M. N. H. (5), XX, 188T, 
p. 315, pi. xvi, figs. A, a, al. 

Rhacophorus leprosus, Boul., P. Z. S., 1800, p. 284 ; Flower, P, Z. S., 
1890, p. 907. 

About six or eight specimens of this curious frog were obtained by 
Mr. Wray at 4,000 ft. on the Larut Hills. They were all taken at the 
same spot, the vicinity of a stream on the flank of Giinong Ijau, about 
a mile from the ‘‘ Cottage.” After failing to find a single specimen 
during three different visits to the hills — of two months, a week, and 
a month — I got Mr, Wray to direct me to the exact spot, which I 
searched diligently for several mornings, but in vain. Flower quotes 
Mr. Wray as saying that it ‘‘lives in holes in trees, etc.” ; Mr. Wray 
told me he caught all hi^ o7i the trunks of trees, upon which it was 
very diflScnlt to detect owing to its roughened reddish brown back 
harmonizing so well with the bark. Possibly Mr, V/ ray’s note was 
confused with one relating to anoUier species. There is a good cast 
of this frog, done by Mr. Wray, in the Perak Museum. 

Habitat , — Malay Peninsula, Sumatra. 

27. IxALUS pici’us, Ptrs. 

Ijcalus pidus^ Peters, Mon. Berl. Ac., 1871, p. 580; Peters, Ann. 
Mils. Civ., Qenovn, III, 1872, p, 44, pi. vi, fig. 3 ; Boulenger, Cat. 
Batr. Std., p. 99 ; Flower, P. Z. S., 189C, p, 908. 

On the 22nd of March 1900 my friend Mr. A. Hale, with whom I 
was collecting on the Larut Hills, detected and pointed out to me 
one of those very beautiful little tree-frogs which was sitting on a stick 
among some dead leaves at the side of a path in jungle at 4,000 ft. 
elevation. The sf^ecioa was originally known from Borneo, and the 
only other specimen recorded from the Peninsula is one caught on 
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Bokit; Timah, Siogapord) by Br. Hnnitsoh of the Rafflos Museum in 
February 1896 aud now in the British Museum. 

The colouring of this frog is particularly pretty, but fades rapidly in 
the spirit specimen. The following description was jotted down from 
the living example : 

Above bright reddish orange, the body and limbs spotted with 
irregular sharply defined patches of cream colour. Beneath clear 
brownish orange, the lips with spots and the throat with patches of 
cream colour. Abdomen white with sharply contrasted blotches of 
greenish black ; the white of the abdomen commencing in a point cn 
the pectoral region and abruptly separated from, not blending into, the 
orange of the sides. Edges of limbs and feet minutely spotted with 
yellowish. 

Iris, above the pupil golden, beneath pupil bronze brown. 

Also known from Borneo. 

28. IXALUS ASPER, Blgr. 

Ixalus asper, Boul., P. Z. S., 1886, p. 415, pi. xxxix, fig. 1 ; 
Flower, P. Z. S., 1896, p. 908. 

Described from a few specimens obtained by Mr. L. Wray at 3,300 
feet on the Larut Hills. Mr. Wray kindly gave me one of those 
caught at the same time as the typos ; it has faded in spirit during the 
lapse of fourteen yeors to a dull whitish colour. In April 1900 I 
got three examples on the Larut Hills at 3,500 to 4,000 foot. 

Above ashy grey, on the back a largo mark shaped like a broken- 
pointed arrow-head directed forwards ; this mark is grej ish brown, 
indistinctly edged with rich burnt sienna, and brightening into olive 
green on the sides. Hoad below the eyes blackish tinged with burnt 
sienna. Limbs bluish grey with some black bars. Lower surface of 
head and throat black • remaining lower parts light bluish grey, with 
black patches at the bases of the foreliinbs and the abdomen boldly 
mottled with blackish. 

All throe of my specimens were identical in colour. 

Flower states that this frog has been taken in Burma as well as the 
Malay Peninsula. 

29. Ixalus larutbnsis, Blgr. 

Ixalus larutensis, Bouleug., Ann. and Mag. Nat. Hist. (7), Vol. VI, 
Aug. 1900, p. 187. 

I captured numerous specimens of this new Ixalus on the Larut 
Hills in April 1900, at elevations of 4,000 to 4,500 feet 
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I reproduce Mr, Boulenger’s description : 

Snout rounded or obtusely pointed, as long as the diameter of the 
orbit ; canthus rostral is distinct ; loreal region concave ; nostril a 
little nearer ibe end of the snout than the eye ; interorbital space as 
broad as the upper eyelid ; tympanum moderately distinct, half the 
diameter of the eye. Fingsrs free ; toes half-wobbed ; disks of 
fingers as large as the tympanum ; subarticular tubercles moderate ; 
a small inner metatarsal tubercle. Tlie tibio-tarsal articulation reaches 
between the eye and the tip of the snout. Upper parts smooth or 
with small flat warts ; throat, belly, and lower surface of thighs 
granulate. Groy-])rown or reddish-brown above, with dark brown 
symmetrical markings, a cross-band l>etween the eyes being constant ; 
usually a )( )"“( marking on the anterior part of the body ; 

sides of body and of thighs with white spots between a brown net- 
work ; limbs with dark <irosa-baads ; lower parts white, spotted or 
speckled with brown. 

From snout to vent 35 millim.” 

SO. IXALUS VERMICULATU8, Blgr. 

Ixalus vermiculatiis, Bouleng., Ann. and Mag. Nat. Hist. (7), Vol. 
VI, Aug. 1900, p. 187. 

I obtained three specimens in April 1900 on the Larut Hills at an 
elevation of 4,000 feet. They were taken among the ferns, moss, etc#, 
on the banks of the bridle-road leading to the Cottage. 

Mr. Boulenger describes the species thus : 

‘‘Head largo, broader than long; snout rounded, as long as 
the diameter of the orbit • canthus rostralis distinct j loreal region 
concave ; nostril a little nearer the end of the snout than the 
eye ; interorbital space as broad as the upper eyelid ; tympanum 
distinct, two-fiilhs the diameter of the eye. Fingers with a rudi- 
ment of web ; toes half-webbed ; disks of fingers as large as the 
tympanum ; subarticular tubercles moderate ; a small inner meta- 
tarsal tubercle. The tibio-tarsal articulation reaches between the 
eye and the tip of the snout. Upper parts smooth ; throat, belly, 
and lower surface of thiglis granulate. Olive-green above, closely 
veriniculate with block ; upper surface of thighs with a series of 
large black blotches ; sides of thighs and anal region orange-yellow ; 
white beneath, Male with a large gular vocal sac. 

“ From snout to vent 33 millira.” 

( lo be continued,) 



;jW« JOVBNAL, BOMBAY NATURAL BiSTORt aOClETY, Vol. Xt. 

THE MOTHS OF INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THE FAUNA OF BRITISH INDIA.” 

SERIES II. PART X. 

Plate C.) 

By Sir O. F. Hampson, Bart., f.z.8., f.e.s, 

{Continued from page 37 of Vol. XV.) 

Moths of India — 5s. 

Endotrichin«, 

4487a. Endotricha albicinctalis, n. sp. 

Head, thorax and abdomen ochreous, the last slightly tinged with 
rnfons and irrorated with fuscous. Porewing ochreous, tinged with rufous and 
irrorated with black ; a series of small whitish spots on costa ; a medial white 
band diffused on outer side and narrowing to costa ; a diffused black sub- 
terminal line, very slightly curved. A terminal series of black points ; 
cilia white at tips. Hindwing ochreous, tinged with rufous with rather 
broad white medial band with diffused black scales before and beyond it 
and some on its medial part ; a terminal series of black points ; cilia white 
at tips. 

Habitat, — Kashmir, Dras (Leech). Eerp. 22 mill. Type — In B. M. 

4489a. Endotricha ochrip uscalis, n. sp. 

9. Brownish ochreous, strongly irrorated with fuscous, the basal segments 
of abdomen and the costal and terminal areas of forewing less strongly 
irrorated. Forewing with traces of curved ochreous antemedial line, an och- 
reous discoidal lunule and three 'Small spots on costa towards apex ; both 
wings with traces of a fine pale sinuous subterminal line more distinct on 
underside ; a fine black terminal line and line through the cilia. 

Habitat. — Khasis. Exp. 20 mill. Type — In Coll, Kothschild. 

44976. Endotricha mediolineata, n. sp. 

9. Vinous purple, irrorated with fuscous ; head paler. Forewiog with 
black linos just before and just after middle, the former slightly angled on 
median nervure, the latter just below costa. Hindwing with two slightly 
sinuous almost medial black lines. Underside pinker, the antemedial line 
absent, the postmedial more prominent. 

J3ra6f7a<.— Sikhira 2800' (Pdeher). Exp. 14 mill. Type-In B. M. 

4503a. Tbicuophyretis crbtacba. Butl. 111. Het. III., p. 75, pi. 59., f. 8. 

Paraponyx ohnuhilalie — Christ. Bull. Moso. LVI,, p. 32, 

Trichophyeetie wcop6tia— Meyr. Trans. Ent. Soc., 1884, p. 287. 

White ; palpi blackish at sides ; abdomen with dorsal black patch on four 
medial segments. Forewiug slightly tinged with brown ; two antemedial 
brown lines slightly angled below costa, the outer blackish at middle ; a white 
di^oidal lunule ; two postmedial brown lines strongly excarved bolow costa, 
then obsolescent, oblique, slightly angled below veins 2 and 1, and the inner 
line black in parts ; a fine terminal dark line and white subapical patch. 
Hind wing with double antemedial and medial liues^ obsolescent towards costa, 
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Wared and strongly marked with black towards inner margin ; a fine terminal 
black line. 

Habitat — Amur, Japan, Simla, Australia, Norfolk I. Exp, 16 mill. 

4505a. Trichopuysetis acdtangulaus, n. sp. 

White ; palpi and antennse tinged with fulvous ; abdomen dorsally tinged 
with fulvous and with a tuft of dark scales on 2nd segment. Forewing more 
or less strongly suffused with fulvous yellow leaving the costa white ; some 
fuscous suffusion in base of cell ; a double black antoroedial line very acutely 
angled on median nervure and slightly sinuous ; a similar strongly curved 
postmedial line very oblique from costa to vein 4 ; an oblique fulvous shade 
running across apical area, then on inner side of the fine crenulate black 
subterminal line to inner margin ; a tooth of long black and white hair on 
inner margin before middle. Hindwing white ; a double black antemedial 
line from cell to inner margin above which it is angled ; a curved postmedial 
line becoming double and sinuous towards inner margin and with black 
suffusion beyond it from vein 2 to tornus ; a fine curved subterminal line 
arising from the same point as the postmedial line and oblique to vein 4. 

Palni Hills, Kodaikanal, 6000' (W. H. Campbell). Exp, 24 mill. 
Type — In B. M. 

pYBALINiE. 

4529a. Pyraus prepialis, n. sp. 

Head and thorax ochreous ; metathorax edged with dark brown ; 
abdomen black with the anal tuft red. Forewing with the basal half bright 
rod-bi’own bounded by a pure white line expanding slightly to costa ; the 
medial area grey with four white points on costa and a dark discoidal point ; 
a wedge-shaped postmedial white patch from costa to vein 5 with traces of a 
line from it to inner margin, the area beyond it fiery red suffused with 
crimson. Hindwing dark brown ; fine pale waved ante- and postmedial 
lines ; the terminal area mostly suffused with blue-grey ; termen and cilia 
crimson red. 

Uahitat, — Sikhim, 3000' (Pilcher). Exp, 19 mill. Type — In B, M, 

4536a. Tegulifera ph^eaptera, d, sp. 

$, Head and thorax yellowish white ; tegulee and patagia thickly irro» 
rated with purplish fuscous ; legs marked with fuscous ; abdomen thickly 
irrorated with black, leaving narrow segmental white lines. Fore wing almost 
entirely suffused with brownish fuscous leaving slight traces of the pale 
ground colour. Hindwing yellowish white with curved dark postmedial line 
interrupted below vein 2 ; the termen suffused with fuscous j a fine line 
through the cilia. 

Ceylon, Puttalam (J. Pole). Exp, 18 mill. Type — In B. M. 

4543a. Stbmmatopuora suBFLAVAua, n. sp. 

Yellow brown tinged with purplish red; head yellower; thorax and 
abdomen slightly irrorated with black. Fore wing slightly irrorated with black ; 
the base of costal area suffused with black ; an antemedial black line obtusely 
angled on median nervure, then oblique ; a black discoidal spot ; a postmedial 
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line defined bjr whitiah on enter aide and aligktly ezonrved from below ooata 
to vein 3 ; cilia blaokfak with a pink line through them. Hindwing with black 
antemedial and medial linea, the former angled on median nervnre, the latter 
at vein 2 and defined by whitiah on outer side ; cilia blackish with a pale line 
through them. Underside of wings ochreous yellow, 

Babitat^-^Oajlon, Maturatta (Pole), Exp, 26 mill. Type-In B, M. 

4545a. Stkmmatophora mikoralis, d. ap. 

Head and thorax pale yellowish brown irrorated with fuscous ; abdomen 
pale tinged with rufona, and irrorated with fnacous and with pale segmental 
lines. Forewing pale yellowish brown irrorated with rufous and fuscous ; a 
sinuous black antemedial line angled outwards in submedian fold and defined 
by grey on inner side ; a black diaooidal spot ; a black postmedial line excurved 
beyond cell and above inner margin and defined by grey on ontcr side ; a 
black terminal line, Hindwing brownish grey irrorated with dark brown { a 
•Inuous dark postmedial line defined by grey on cuter side ; a black terminal 
line. 

Habitat, — Ceylon, Poradeniya (Green), Colombo (Mackwood). Exp, 18 mill. 
Type-In B. M. 

4557a. Herculia medialis, n. sp. 

Olive green tinged with rufous. Forewing with the ante- and postmedial 
lines white, the former slightly sinuous, the latter strongly angled outwards 
at vein 4, the medial area suffused with dark brown especially towards the 
lines ; a dark disooidal point and a series of white points < n medial part of 
costa ; a terminal series of black strise ; cilia black irrorated with white and 
with a black line through them. Hindwing with curved diffused medial 
fuscous line ; a terminal series of black striae ; cilia black irrorated with 
white and with white line through them. 

9. More strongly tinged with rufous. 

HaSitai.— Simla (Nurse). Exp, $ 23, 9 24 mill. Typs— In B, M. 

Genua : Lahacha. 

Lamacha, Wlk., XXVII., 8 (1865). 

Dihoma, Wlk., XXVII., 8. 

Bethora, Wlk., XXXIV., 1517 (1865). 

Type^L, bilimolata Wlk., from China. 

China, Assam, Borneo, Java. 

Palpi poirect, down curved, extending about three times length of head 
and fringed with hair above and below ; maxillary palpi triangularly scaled ; 
proboscis well developed ; frons with a sharp tuft ; antenno) almost simple ; 
tibisB slightly hairy. Forewing broad, the costa arched at base then nearly 
straight, the apex rectangular ; the termen excurved at middle ; vein 3 fr^m 
before angle of cell ; 4‘6 separate at origin ; the discocellulars highly 
curved, 6 from upper angle;? from 8 befoie 9; 10*11 from cell; male 
with a glandular swelling at base of costa below, the retinaculum hairy 
Hindwing with yeuui 2 and 5 from near angle of cell 4*5 from angle 
6*7 stalked. 
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457 9<». LaMacha anoclu^era, n. sp. 

9 . Head, thorax and f orewiag dark rufous broTrn ; abdomen fuscous. 
V Forewing with the basal and ten- 

J minal areas slightly suffused with 
fuscous ; a pale antemedial line 
angled below costa, then slightly 
^ incurved ; a black discoidal spot ; 

^ the postmedial line pale, obliquely 

Lamach^i angulifera 9], curved from costa to vein 2, where 

It is sharply angled and retracted. Hindwing fuscous with indistinct pale 
curved postmedial line ; the termen and cilia pink. 

Habitat. — Khtlsis, E(tp» 34 mill. Type — In B. M, 

4626a. Tyndis albidefinis, n. sp. 

Grey suffused and irrorated with rufous. Forewing with the costa dark 
brown with white points between the ante* and postmedial lines which are 
white, the former nearly straight defined by diffused dark scales on outer side, 
the latter excurved between veins 6 and 2 and defined by fuscous on inner 
side ; a dark discoidal spot on a paler patch ; a dark terminal line ; cilia dark 
brown mixed with grey. Hindwing dark brown with indistinct pale curved 
postmedial Hue, some dull rufous towards torn us ; a dark terminal line ; 
Cilia dark browm mined with grey. 

Habitat , — Simla. Eorp, 22 mill. Types ^Jn Coll. Rothschild and B. M. 

IlYUIlOCAMFlN^. 


4C33a. Eristena straminealis, n. sp. 

Pale ochreous, strongly irrorated with black ; abdomen with diffused 
black bands, Forewiug with antemedial black Hue obliquely curved from 
costa to submedian fold, then strongly bent inwards to vein 1 ; a prominent 
discoidal black spot ; the postmedial line whitish, strongly defined by black 
suffusion on inner side, oblique from costa to vein 5, then inwardly oblique 
and dentate. Hindwing with waved antemedial line ; a black discoidal spot ; 
the medial area suffused with black except towards costa ; the postmedial line 
whitish, waved, strongly defined by black on inner side and slightly on outer. 

Habitat, — Sikhim, 7000' (Pilcher), Exp, 16 mill. 2'ype — In B, M. 

4635. Will stand as Nympiiula turdata ; N. rebporsaus, Wlk. from 
Queensland is a distinct species. 

4646a. Nympuula hampsoni. South Trans. Ent, Soc., 1001, p. 420, pi. 14., 
f. 2^, 

White tinged with pale rufous ; palpi black above ; frons above and tcguli© 
behind with two black spots ; fore tibise black above ; abdomen with dorsal 
black band on 2nd segment and spots on 4th and 5tb. Forewing with 
subbasal black points below costa, median nervure and vein 1 ; a double 
antemedial fulvous line, angled outwards below costa, then oblique and with 
black point on its outer edge in submedian fold ; a white discoidal lunule ; 
a double fulvous postmedial lino, slightly sinuous below costa, oblique from 
costa to vein 3 near termen, then erect to jast before tornus and with white 
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pAtoh on it ; apical area deep fqWona, a abort oblique black bar from apex 
with white line on ita inner aide, bent inwarda at extremity and with acme 
black BoalC) near it ; a aubterminal aeriei of black pointa with aome white and 
black acalea before the point below apical bar. Hindwiug with double 
obliquely curved antemedial line, the inner fulvoua, the outer black developed 
into a spot in aubmedian fold then interrupted ; a double poatmedial line, 
the inner black, the outer fulvoua, oblique from below cotta te vein 1, then 
recurved to inner margin above tornua ; aubtorminal black points above and 
below vein 5 ; the underside with double curved subterminal line, showing 
through to upperside, the inner black, the outer fulvous, strongly incurved 
to coata. Forewing with vein 10 from the cell. 

Habitat, — W. China, Ichang, Kh&ais. Exp, 24 mill. 

4658rt. Ambia cyanealis, n. ap. 

Forewing with vein 4*6 from cell ; hindwing with veins 3*4 stalked ; 
antennec strongly annulate. 

Black brown ; palpi below, pectus, legs except fore tibisa and tarsi and 
ventral surface of abdomen whitish. Forewing with indistinct pale ante- 
medial line slightly angled on median nervure and with some silvery blue 
suffusion before it, a black-edged white spot in end of cell with some blue 
scales round it ; a poatmedial whitish line oblique from costa to vein 6 where 
it is angled outwards and again at vein 2, and with silvoiy blue sulfusion, 
beyond It from below coata to vein 2 ; a black terminal lino ; cilia white 
below apex and above tornua. Ilindwing with indistinct whitish ante- and 
postmedial lines, the former angled outwards below cell, the latter at veins 
2 and 1 ; aome irregular silvery blue markings on terminal area ; a black 
terminal line ; cilia white at the excisions. 

Ceylon, Matale (Pole). Erp, 10 mill. Type — In B. M. 

P. 207. Under OLioosTiaMA imevi Hemiloha Swinh. A. M. N. H. (7) viii, 
p. 24 (1901). 

Mid and hind coxsa of male and hind femora tufted with hair ; forewing 
with the termen deeply excised at middle, hindwing with the termeu deeply 
excised below apex and middle. 

4677a. OuoosTiGMA excisa, Swinh. A, M, N. H. (7) viii, p, 21 (1901). 

Orange. Forewing with a white fascia suffused with fuscous in and 
below cell to lower angle where it is confluent with a wedge shaped patch 
extending to tornus ; a black point on costa above end of cell with a wedge- 
ahaped fuscous— suffused white patch beyond it ; a highly sinuous black 
anbtermiual line with silvery white on its inner edge on costal half ; a black 
point at apex. Hindwing with oblique white medial band edged by 
sinuous black lines ; a subapical black-edged white spot ; a white spot with 
black points round it on the lobe at middle of termen and a black subterminel 
line towards tornus. 

Assam Jaintia Hills. Exp^ 18 mill. 

4681a. Oliqostiqma aubopunctaus, n. sp, 

$, White; abdomen tinged with ochreoua towards extremity. Fore* 
wing slightly irrorated with brown { a medial yellow patch on inner area; a 
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BMidial black point on cotta with fntcout line from it to inner margin where 
it meets an obliquely incurved postmedial line ; a fusoous-edged orange di»- 
coidal lunule ; a subterminal rather wedge^baped orange band hardly reach- 
ing inner margin; a terminal orange band with black line on its inner edge ; a 
series of black points on termen and apical spot. Hiudwing with oblique 
antemedial brownish band ; the terminal area orange with curved black line 
on its inner edge and two fine terminal lines interrupted at middle by two 
black points on the lobe. 

. i7a2)»^ae.~Bbutan (Dudgeon) Exp. 18 mill. Type — In B. M. 

472do. Luma lonqidentalis, n. sp. 

Head and tegulss white slightly mixed with brown ; palpi, patagia, thorax 
and abdomen yellow brown ; pectus, legs, and ventral surface of abdomen 
white. Forewing yellow brown with white streaks in the interspaces to the 
very irregularly and extremely dentate postmedial lino which is defined by 
white on outer side, most produced below costa and between veins 5 and 3, 
then oblique, a terminal series of white points rather more developed at 
apex ; a fine dark terminal line. Hindwing yellow-brown with minutely 
dentate dark postmedial line defined by white on outer side ; a terminal 
series of white points and fine dark terminal line. 

HaWeat.— Bhutan (Dudgeon) ; N. Guinea, Key I, (Kiihn). Exp. $ 20. 9 
fiO mill. Type-^ln B. M. 

4731a. Diathkaustodes fulvopusa, Hmpsn. Trans, Ent. Soo., 1901, 
p. 442. 

Palpi fuscous, white at base and tips ; frons whitish ; antennae, vertex 
of head and thorax fulvous and fuscous ; abdomen fuscous tinged with ful- 
vous ; pectus, legs and ventral surface of abdomen whitish. Forewing 
fuscous sufiused with fulvous to the postmedial line and at apex ; a curved 
antemedial line ; an oblique pure white triangular patch on costa 
extending down to vein 5 on inner side of postmedial line which is bent in- 
wards below vein 3. Hindwing greyish fuscous ; a dark postmedial line 
excurved between veins 5 and 3, then bent inwards ; cilia of both wings black 
at base, white at tips. Underside of inner and terminal areas of forewing 
and of the whole bindwing grey. 

Jlahitat — Kh^sis. Exp. 18 mill. 

47316. Diathkaustodes simihs, n. sp. 

Palpi with tuft in front of 3rd joint ; the maxillary palpi dilated with 
scales. 

9. Black; palpi with the base and 3rd joint white, tips of maxillary 
palpi, sides of frons and basal joint of antennae in front white ; fore and 
hind tarsi and bands on mid-tarsi white ; abdomen ringed with white and 
with the ventral surface white except at extremity. Forewing with curved 
black antemedial line ; an indistinct medial line ; a wedge-shaped white 
patch from costa just beyond middle to vein 4 ; cilia with large white patches 
below apex and above tornus. Hindwing with slight white medial line, 
einuous from costa to vein 3, then retracted to below end of cell ; a fine 
7 
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wlilte lin« at base of cilia, the cilia white from Tein 2 to sabmedian fol4, thea 
white with the bases black to rein t. 

. HabikU»--^KhifdM. Ea^p, 20 mill« Typ€ — In Coll. Bothsohild. 

4742a. PiLBTOOKSA DI8GALIB, n. Sp. 

9 . Head and thorax pale ochreons yery strongly irrorated with dork 
brown ; abdomen ochreons with dark brown dorsal bands. Forewing ochreons 
Tsry strongly irrorated with dark brown so as to cover nearly the whole wing ; 
a curved subbasal dark line followed by traces of another line ; a waved ante^ 
medial line angled inwards in cell ; a small annulus in middle of cell ; a dark 
edged disooidal bar with its lower extremity bent inwards ; the postmedial 
line sinuous, bent outwards and minutely dentate between veins 5 and 3 wiih 
an ochreons patch in its sinus, then retracted to lower angle of cell ; a tej> 
minal series of black lunules and two dark lines through the cilia. Hindwing 
ochreons ; a dark diacoidal point ; a postmedial minutely dentate line re- 
tracted on vein 2, the area beyond it tinged with fuscous ; a terminal series 
of lunules and a dark line at base of cilia. 

Ceylon (Mackwood). Esep. 24 mill. Type — In B. M. 

4735a. Stenia rubbicbpb, n. sp. 

Greyish fuscous ; head rufous ; abdomen with the ventral surface 
white. Forewing with dark disooidal spots ; a postmedial line bent inwards 
at vein 4 to below end of cell. Hindwing with obscure dark postmedial line 
ending above tomus. 

Habitat, — Dharmsala' (Hocking); Tenimber (Doherty). Exp, 16 mill. 
Typss— -In Coll. Bothschild and B. M. 

ScOPARIANiE, 

4764a. ScoPARiA inoratella, Zell. Linn. Ent. i. p. 283, f. 6. (1846). 

White ; palpi blackish at side ; thorax and abdomen tinged with yellow 
brown ; forelegs blackish above ; tarsi banded with black. Forewing irrorated 
with black, slightly tinged with pale brown towards base ; a diffused black 
almost medial line, oblique from costa to median nervure where it is obtusely 
angled, with a small black-edged brownish spot on its outer edge in cell and a 
short black streak below the cell ; disooidal spot figure of 8-ebaped, more or 
leas complete, brown defined by black ; postmedial line diffused, black, minute- 
ly waved, slightly incurved from costa to vein 4 where it is angled outwards, 
then incurved ; a diffused brownish subterminal land strongly irrorated 
with black, expanding on inner side below costa and middle and with some- 
what dentate outer edge ; a terminal series of black points ; oilia with a 
series of fuscous points. Hind wing slightly tinged with fuscous especially 
towards termen. Underside of forewing suffused with fuscous. 

Europe ; Armenia ; Syria ; Kashmir, Qoorais Valley. Exp, 20 

^ill. 

4755a. ScoPARiA CROCALis,n. sp. 

9* Head, thorax, and abdomen orange mixed with black. Forewing 
orange irrorated with black ; the ^sal area iuffuse4 with black ; a subbasal 
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black spot below the cell } the antemedial line defined by black suffusion on 
each side of it and bent inwards to costa ; a black spot in middle of cell ; 
discoidal stigma figure of 8-shaped, defined by black ; postmedial line defined 
by a broad area of black suffusion on each side of it, angled inwards at vein 7, 
exourved at vein 5, then retracted to below end of cell ; a patch of black 
suffusion on middle of termen confiuent with the suffusion beyond tho 
postmedial line. Hindwing semibyaliue oohreous. 

Habitat, — Nilgiris, 6,700' (Hampson). 20 mill. Tjirps— In B.M. 

4758a. ScoPARia pu^lis, n. sp. 

Head ochreous and black, the vertex oohreous ; thorax black mixed with 
grey ; tarsi banded with black ; abdomen whitish more or less tinged with 
fuscous on dorsum. Forewing grey, thickly irrorated and suffused with black ; 
subbasal black spots on median nervore and inner margin ; an oblique 
greyish antimedial line with diffused black on its outer side confiuent with a 
black spot in middle of cell ; a somewhat quadrate black discoidal spot ; an in- 
distinct grey postmedial line angled inwards at vein 7, excurved at vein 6, 
then retracted to below end of cell ; an obscure terminal series of black 
points ; cilia ochreous intersected with fuscous. Hindwing semihyaline 
ochreous. 

Bombay (Swinhoe) ; Belgaum (Watson). £ap. 18 mill. Ty/w— 

In B. M. 

47585. SCOPARIA POLIAU8, n. sp. 

9 . Head and thorax grejnsh ; frons and palpi fuscous black ; abdomen 
brownish. Forewiog grey slightly irrorated with brown ; some fuscous on 
costa and on base of inner margin ; an oblique slightly sinuous antemedial 
brown line with point beyond it in cell ; a rather irregular dark discoidal 
spot with mark on costa above it ; the terminal area blackish with minutely 
dentate grey postmedial line excurved between veins 7 and 3 and connected 
with the middle of termen by an oblique grey striga. Hindwing pale fuscoua 
with fine pale line at base of cilia. 

Habitat, — KhAsis. Exp, 16 mill. Type— In B, M. 

4759a. SCOPAEIA 8TRAMINEALI8,n. sp. 

Pale silky straw color ; head and thorax irrorated with a few black 
scales, Forewing with diffused patches of black scales at base and on middle 
of costa, in middle of cell and in the submedian interspace ; a somewhat 
X-sbaped discoidal spot ; with a patch of scales just beyond it on costa ; the 
terminal area irrorated with a few dark soales. Abdomen and hindwing 
yellowish white. 

Simla, 7,000' (Pilcher). Exp, 16 mill, rype— In B. M. 

4761a. SooPARiA ochrotalis, n. sp. 

Head and thorax whitish tinged with fuscous; abdomen white tinged 
with pale brown. Forewing whitish tinged with pale eupreoiis brown ; a 
slight black streak in base of submedian fold • a black discoidal point. Hind-> 
wing almost pure white. 

JETeblSal^Nilgiris (Hampson). Exp, 20 mill. Type— In B. M. 
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PVBAUSTINiK. 

4767a. Mashepha aicbialiS) n, sp. 

g. White ; thorax and abdomen tinged with oohreoui. Forewing with the 
basal area tinged with ochreonfi^ the costa black towards base ; a double India* 
tinot curved ochreous antemedial line ; the medial area suffused with brownish 
ochreous with a black-edged white discoidal lunule with black point at its 
lower end ; a white patch on costal area before the postmedial line which 
is defined with white on outer side and excurved between veins 7 and 2 
where it is angled inwards ; the terminal area brownish ochreous with some 
white marks below apex and waved dark terminal line reduced to points 
towards tomus ; cilia white and brown. Hindwing pale brown ; a white 
subbasal band ; a black discoidal point ; a postmedial white band excurved 
between veins 6 and 2 ; cilia white with a brown line through thorn. 

Habitat, — Khasis, Exp, 20 mill. Types-^ln Coll. Rothschild and B. M, 

4838a. Bocchorib QUATEBNALIS, Led. Wien. Ent. Mon., 1863, p. 434, pi, 
17, f. 1, 

Black ; palpi white at base and tips ; sides of frons white ; patagia with 
white stripes ; pectus white in front ; fore tibi© and the tarsi banded with 
white ; abdomen with dorsal white bands on 1st and 5th segments, lateral 
patches on anal segment and a ventral series of patches. Forewing with ante«- 
medial white spot below costa ; a medial band from below costa to submedian 
fold ; an oblique rather wedge-shaped postmedial band between veins 8 and 3 ; 
cilia white towards apex and tornus. Hindwing with subbasal white band 
from below costa to inner margin dilated at middle ; a poatmedial rounded 
spot from vein 7 to below 3 ; cilia white-tipped at apex. 

Ceylon, Kandy jBali ; Amboina ; Key I, ; N. Guinea, Fergusson I, 
Eonp, 20 mill. 

4848. Nosophora chironalis del. Nagia incomitala ; the species is confined 
to Borneo. 

4850. Nosophora triguttalii insert Nagia incomitata Swinh. A. M. N. H. 
(6) XIV, p. 206, which has priority. 

4882a. Phryoanodes discipunctaus, n, sp. 

Fuscous brown ; palpi below, pectus, legs and ventral surface of abdew 
men white. Forewing with indistinct dark eurved antemedial line with a 
point beyond it in cell ; a white discoidal lunule ; the postmedial line excurved 
and minutely dentate from costa to vein 2, then retracted to below angle of 
cell and sinuous. Hindwing with white discoidal spot ; an indistinct post- 
medial line excurved and minutely dentate from costa to vein 2, then bent 
inwards to below end of cell and oblique ; cilia of both wings white towards 
tomus. Underside suffused with white ; the discoidal spots with black spots 
on their inner side ; the postmedial line with black points. 

S. Kanara, Wandei (Brodie). Exp, 24 mill, Type-In B. H« 

4902a. Dichocroois lbptalis, n. sp. 

Head, thorax and abdomen yellow; fore tibiae banded with black ^ 
anal tuft with lateral black patches. Forewing yellow, the interapacea of 
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discal area whitish ; three black points on basal costal area, the outermost on 
the nearly straight f alvous antemedial line ; a fulvous point in end of cell and 
discoidal bar ; the postmedial line fulvous with a black point at costa, slightly 
angled inwards in discal fold and at vein 2 retracted to lower angle of cell ; a 
diffused fulvous subterminal band with somewhat dentate edges, at vein 4 
angled outwards to costa and with some whitish marks beyond it ; a fine dark 
terminal line. Hind wing whitish with fulvous discoidal bar ; a slightly 
sinuous fuscous line from lower angle of cell to inner margin above tomus ; a 
slightly sinuous fuscous line from costa beyond middle to tornus, slightly 
bent outwards at vein 2 where it is joined by a dentate diffused fulvous ahd 
fuscous subterminal band ; a fine dark terminal line ; cilia of both wings 
yellow at base, white at tips. 

Uahitai, — Simla, 7,000' (Pilcher). Easp, 20 mill. TypA — In B. M. 

4916a. Nacoleia albiciliaus, n. sp. 

Head pale ocbreous ; thorax grey ; abdomen reddish brown with white 
segmental rings, the terminal segment with black spot at base and white spot 
near extremity ; pectus, legs, and ventral surface of abdomen white. Fore- 
wing grey with slight dark irroration ; the costal area yellowish ; a curved 
antemedial black line ; a discoidal Innule ; the postmedial line nearly erect 
from costa to vein 5, then oblique to vein 2, where it is retracted to lower 
angle of cell, then slightly excurved ; Hindwing grey with dark irroration ; a 
discoidal black line ; the postmedial line nearly straight from costa to vein 2, 
where it is retracted to lower anglo of cell then oblique to near tornns ; cilia of 
both wings black at base, their tips white, fuscous at apex, middle, and 
toruus ; underside whitish. 

Habitat, — Ceylon, Matale (Pole). Exp, 16 mill. Tijpe~^In B. M. 

4920. Nacoleia cuprealis, insert (syn.) Hedylepta vildersalU Swinh, 
A. M. N. H. (7)6,p..‘^13. 

4922. Nacoleia vulgalis, insert indicata Fabr. Syst, Ent., p. 640 (1775). 
which has priority. 

4923a. Nacoleia albiflavalis, n. sp. 

Very pale yellow ; palpi with the 2nd joint slightly tinged with fulvous. 
Forewing with obliquely curved brownish antemedial line ; a point in cell and 
discoidal lunule ; the postmedial line bent outwards between veins 5 and 2, 
then retracted to below angle of cell and slightly angled above vein 1 ; a 
terminal line. Hindwing with brownish discoidal lunule ; the postmedial 
line angled outwards on veins 6 and 2, then retracted to below angle of cell ; 
a terminal line. 

Habitat , — Ceylon (Pole) ; Celebes j Sambawa (Doherty). 22 mill. 

Type — In B. M. 

4942a. Nacoleia xtstulaus, d. sp, 

Aploma$Ux uBtaU§ — Hmpsn. III. Het. B. M. VIII,, p. IfiB 9 n«o. S* 

Grey suffused with pale rufous ; palpi towards tips and front black ; fore 
tibi» mostly black above ; abdomen dilated towards extremity. Forewing 
with curved black antemedial line almost obsolete except in submedian inteiy 
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tpftca ; slight black annnlt in middle of cell and on discooellalars ; tbo 
postmedisl line exouryed between veins 6 and i, then retracted to below end 
of ooll, sometimes with a patch of black suffusion in its sinus ; a terminal 
series of black points* Hindwing with small black discoidal spot; the 
postmedisl line bent outwards between veins 5 and 2, then retracted to below 
end of eell^ a terminal series of black points. 

Habitat, — ^Nilgiris (Cardew, Himpson)* Exp. 26 mill. In B. M. 

4960&. Sylepta picalis, n, sp. (PI. C., f. 9.) 

Head and tegulm fuscous ; vertex of head with a whitish patch ; thorax 
white ; abdomen white banded with black above ; wings white, the veins 
strongly streaked with black* Forewing with the costal area black ; a black 
spot near base of inner margin ; an oblique black streak between vein 1 
and middle of inner margin ; a short streak below base of vein 2 ; spots 
in middle of cell and on discocellulars ; the terminal third of wing black 
tinged with purplish grey, Hindwing with discoidal black spot; a post- 
medial line exourved between veins 5 and 2 ; cilia black and white on inner; 
half of wing. 

9. With the white area rather more extensive; forewing with small 
white postmedial spots above and below vein 7. 

Eahiiat, — Khksis. Exp. 48 mill. Type$ — In Coll. Bothschild and B. M* 
4970. Sylepta mulHUnealia insert Pyralit deeoqata, Fabr. Syst* Ent., p„ 
641 (1776), which has priority* 

Larva white ; head brown ; thoracic segments with brown dorsal patches \ 
terminal segments with fuscous dorsal spots ; legs dark(Fellowes Wilson). 
4972a. Sylepta homomorpha, Meyr. Trans. Ent. 8oo., 1894, p, 462. 

9 . Fulvous orange ; palpi white below ; fore tibiss and the tarsi banded 
with fuscous ; forewing with fuscous point on inner margin near base ; an 
obliquely sinuous antemedial line bent inwards to costa, incurved in subme* 
dian fold and with slight spots on it in and below cell ; a point at middle of 
cell and discoidal lunule ; the postmedial line bent outwards and dentate 
between veins 6 and 3, then retracted to below end of cell and excurved 
again* Hindwing with discoidal bar ; the postmedial line bent outwards 
and dentate between veins 5 and 2, then retracted to below end of cell and 
excurved again ; both wings with dark terminal line and the cilia fuscous* 
Habitat.— Q^y\ony Gampola ; Pulo Laut. Exp. 32 mill. 

4076. Sylepta quadrimaculalis insert Nagia incomitata Swinh. A. M. N. 
H* (7), VIII, p. 25 (1900) $ nee. 9 (1894). 

5014, Glyphodbs maroinata. Larva yellow with a pair of snbdorsal black 
spots on each somite with short black streaks below them ; head with a pair 
of black points ; legs black. Pupa pale marked and streaked with red brown 
(Fellowes Wilson). 

5018. Gltphooes olauguIiALib, Larva green, thoracic somites paler ; head 
orange ; let somite with conjoined dorsal black streaks, the others with clusters 
of black and white points and lateral spots ; legs black. Pupa pale and dark 
brown (Fellpifes Wilson). 
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, 5069.*-«Lbpyrodhs neptu^ ihoald stand as puerUia :Oram., tba figures on 
kis plate being lettered wrongly and insert Fhalena pbrspicata, Fabr, 
Syst. Ent., p« 640 (1776), which baa priority^ 

6086.— Will stand as Thliptogrras variabius. 

6088a.— T hliptoceras DiSTrCTALia.—Hrapan. P. Z. 8., 1899., p. 179. 

9 . Head, thorax and abdomen pale reddish brown | palpi blackish at sides, 
whitish below ; wings purplish brown. Forewing with two obliquely placed 
orange subbasal points and some diffused orange on inner margin ; a white 
bar across end of cell and spot below end ; the costa orange with 6 or 7 black 
points on it from above end of coll to the wedge-shsped subterminal band 
which ends at vein 5 ; termen and cilia orange with purplish points. Hind- 
wing with some diffused orange on basal urea and two spots in coll conjoined 
to the whitish costal area ; a medial yellow band narrowing to inner margin ; 
the termen and cilia orange. 

habitat.— Burma, Katha. Exp, 28 mill. 

5117a. Orocidophora exstiomalis, n. ap. 

Mid tibim of male dilated with a groove containing a fringe of long hair ; 
hind tibisB with the outer spurs half the length of inner ; forewing broad 
without fans of scales. 

Oohreous yellow ; head and base of tegulse rufous ; palpi at base and 
throat white ; forelegs rufous, the tibisB with white bands, the tarsi white 
except at extremity ; mid tibise and tarsi white ; abdomen with dorsal white 
segmental lines, the two terminal segments rufous with white spot on anal 
tuft. Forewing with the costal area rufous ; an interrupted waved dark ante- 
medial line ; a discoidal bar ; a minutely waved postmedial line, incurved 
from costa to vein 5, exourved to vein 2, then retracted to below end of cell ; 
rufous subterminal spots above vein 6 and tornus and a terminal series of 
points. Hindwing with discoidal bar ; a waved dark line from vein 2 below 
end of cell to above tornus ; a waved postmedial line from below conta to 
termen at vein 1, bent outwards between veins 6 and 3 ; a subterminal line 
from costa to vein 4 and a terminal series of points. 

Habitat, — Burma, Rangoon ; Borneo, Baram (Everett) ; Pulo Laut. 
(Doherty). Exp,20m\\\, Type-In B, M. 

Genus Pachinoa insert PoLyauAMMOBES, Guen. Delt, and Pyr., p. 318 
(1854), which has priority. Type pruniealh from Brazil, 

6139a, POLYQRAMMODES MOCRULALIB, Walk. Cat. XIX. p. 1,000. 

Structure of P. thoosalis but with the branches of basal half of 
antennse considerably longer. 

Yellow, palpi, above, head, thorax and abdomen dorsally, except at ex- 
tremity, suffused with purplish brown ; palpi below, pectus, legs and ventral 
surface of abdomen white ; genital tufts black. Fore wing with purplish 
fuscous patches at base, middle and on costa towards apex, edged with some 
diffneed crimson and leaving some yellow on costal area before and beyond 
middle and on middle of inner area ; the termen yellow expanding below 
▼•in 5, so as to occupy the terminal third \ dentate pujrplish>red postmedial 
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ind sabterminal lio«i b«lit outwards at Tein 6, Hindwing yellow with a 
purplish-brown patch on inner area extending to near tornus \ dentate 
postmedial and subterminal red lines angled inwards in discal fold. 

9 . Abdomen and forewing more completely suffused with purple brown 
on the latter leaving only the yellow of terminal area. 

Ha&itat.— Khisis. Borneo. Exp. ^ 40, 9 

5140o. POLYOKAMMODES 0R08SALI8, Guen Belt and Pyr., p. 327, 

9. Head, thorax and abdomen ochreous mixed with brown. Forewing 
oohreous suffused with brown and irrorated with fuscous leaving some clearer 
ochreous before the antemedial .line and beyond the postmedial ; the anteme** 
dial line fuscous, oblique from costa to below cell where it is angled, then 
inwardly oblique and angled to inner margin ; a grey-centred annulate spot in 
cell and annulate disooidal spot with some oohreous between them ; the post- 
medial line oblique, strongly bent outwards and orenulate between veins 5 and 
2 ; traces of a waved postmedial line exourved between veins 5 and 2. Hind- 
wing oohreous yellow ; a dark discoidal point ; traces of an oblique postmedial 
line bent outwards and orenulate between veins 5 and 2 ; a dark subterminal 
line exourved between veins 5 and 2 and with dark irroration beyond it. 

Habitat. — Kh4sis ; Java. Exp. 46 mill. 

61466. POLTORAMMODES NIGRILINBALIS, U. Sp. (PI. 0. f. 35). 

9 • Pale yellow ; palpi and frons blaok at sides ; fore tibee aud tarsi banded 
with blaok. Forewing with brownish streak on basal third of costa ; an 
obliquely curved orange-yellow antemedial line ; a black point in end of cell 
and blaok line on disoooellnlars running out to a point at lower angle, an 
orange-yellow line from it to inner margin angled in submedian fold; the 
postmedial line exourved from costa to vein 5 where it is bent outwards, then 
oblique and maculate ; an obscure subterminal series of spots exourved from 
costa to vein 5 ; some terminal blackish points towards apex. Hindwing with 
blaok disooidal point ; a postmedial line bent outwards and minutely dentate 
between veins 5 and 2 ; traces of a subterminal line. 

Hindwing with veins 8, 4, 5 approximated as in Parhattia ; the male is 
required to deoide its exact affinities. 

Habitat. — Sikhim, 1,800. (Dudgeon). Exp. 40 mill. Typtf— In B. M. 

5152. Paghtzangla PHiEoPTEBUs. Larva, greenish white with green dorsal 
•tripe, head and dorsal patch on Ist somite black ; dorsal clusters of blaok 
specks and lateral spots on each somite ; pupa brown (FoUowes Wilson). 

6167a. Phlyct.enodes subvitrealis, n. sp. 

Pale brownish oohreous ; palpi at sides and antennae tinged with fuscous ; fore 
and mid tibie streaked with fuscous ; wings thinly scaled. Forewing with some 
fuscous suffusion at base ; a curved diffused antemedial fuscous line ; a promi- 
nent disooidal spot, the postmedial line diffused, slightly exourved from below 
costa to vein 2 where it is very slightly retracted ; termen tinged with fuscous. 
Hindwing semibyaline ochreous white, the termen tinged with fuscous towards 
apex ; ciha of both wings ochreous with a slight fuscous line through them. 

HahUoL— Ceylon, Matale (Pole) ; Sumatra. Exp. 22 mill. Type— >ln B. M. 
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PhlyctvKNODes subhyalinalis, Hmpsn. Trans, Ent. Soo., 1900, 

p, 390, 

Hoad and thorax white mixed with olive brown ; antennae ringed white 
»nd olive brown ; abdomen white with indistinct brown bands. Forewing 
white thickly irrorated with large olive-brown scales ; a white patch 
at base of inner area ; the antemedial line white angled outwards on 
aubmedian fold ; the medial area less thickly irrorated leaving an olive 
point in middle of cell, a large diacoidal spot, and bands of olive on outer 
side of antemedial line and before tho white postmedial lino which is 
strongly excurved from below costa to vein 3 ; a series of short white 
streaks in the interspaces just before termen *, a darker terminal lino. Hind- 
wing somihyalino white ; the termen irregularly irrorated with dark brown, 
tttost widely at apex. 

Ilahildt. — Syria, Jonlan R. ; Pnnjab, Cambcllpore. Exp, 22 mill. 

blTOrt. PHLYCi^:Ni»DEa CASCALis, Swuih. Trans. Ent, Soc,, 1890, p. 271, pU 
f. IH. 

Fore wing of male with the apex produced and the termen oblique, the 
inner urea dilated towards base covering a tuft of long hair arising from 
base ; patagia with tufts of long hair extending to beyond metathorax. 

Brownish ochreous ; palpi white at base below ; pectus, femora and ventral 
surface of abdomen white. Forewing with oblique sinuous antemedial fuscous 
line bent outwards to inner margin ; a dark discoidal point ; the postmedial 
line curved from costa to vein 3 where it is retracted to lower angle of cell then 
slightly excurved. Hiudwing with fuscous postmedial lino angled at vein 2, 
rBurma, Mandalay, Kinyun, Thayetinyo, Rangoon, Exp, 24 mill. 

3184a. Noouoa albizonalib, n. sp. 

Head, thorax and abdomen deep chestnut brown ; proboscis above towards 
base, a stripe on frons and vertex of bead and paired stripes on teguloe 
white: abdomen with white band on third segment; palpi below, pectus, 
legs and ventral surface of abdomen white, fore and mid tibiw brown above. 
Forewing pale olive brown thinly scaled and with a metallic gloss ; the base 
chestnut with a white point on median nervure ; the costal area chestnut 
with a greenish gloss ; a black point in middle of cell and two on disoocellu- 
lars ; a dark mark on middle of inner margin ; a terminal brown band, dark 
41 1 costa, bounded on inner side by a sinnous black line reduced to points 
towards costa and curved inwards below vein 2 ; a terminal series of 
points ; cilia dark brown. Hindwing semihyaline, the area between submedian 
fold and vein 6 pale reddish brown ; a dark red-brown apioal patch narrowing 
to a point at vein 2. 

Sikhim ; Celebes, Palos B, Dongola. (Doheri^y). 26 jaoiU. 

Typ% — In B. M. 

6194a. Oalamachroits bteerhalis, n. sp. 

$, Palpi about three times length of head^ 

Pals oohreous ; palpi at sides and shoulders fusoous brown. Forewing 
with the costal area dull , crimson and fuscons to beyond middle ; an oblique 
a 
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inU crimson iitic from apex to inner margin beyond middle difPttsed 
ontwardly ; the termen tinged with crimson ; cilia whitieh. Hindwing paler 
and more thinly scaled ; traces of a curved crimson line with a more 
prominent mark on vein 2, 

j3<i6im^/>^8imlaf (Pilcher). Exp, 20 mill. Typ 4 --ln B. M. 

Genus Oyholomia. 

Hffpolai$ Guen. Belt and Pyr., p. 239 (1864). proce, 

Cyhohmia Led. Wien. Bat. Mon. 1863, p. 420. 

Type C, pinitidaU$, 

Bangs. Neotropical region ; S Europe ; W. and 0. Asia ; N. W. India. 

Palpi porreot, triangularly scaled, the 3rd joint concealed ; raaxilUry palpi 

with a long pointed tuft in front; 
frons fiat and oblique ; antennin 
of male lanimate ; hind tibisB with 
the outer spurs one-third length 
of inner. Forewing with veins 
3,4,f> separate at ori-in ; 7 straight 
Cyholomia pentadalis. and well separated from P-9. 

Hindwing with veins 8,4,5 from angle of cell ; 6,7 stalked, 7 shortly anasto- 
mhing with 8. 

6198a. Oybolomia pe^tadalis Led. Verb. s. b. Ver. Wien. 1855, p. 207, 
pi. 3, f. 18. 

Brownish grey ; sides of frons and shaft of antenna? above white ; pectus, 
legs and abdomen whitish. Forewing with ultornating black and white short 
streaks on oesta ; short white streaks in base of 8ui>medi.'in fold, in middle of 
cell, and on the veins of the terminal area. Hindwing hyaline white, the 
termen pale brown diffused inwards along the veins ; cilia brown at base. 

Habitat, — Syria ; Deesa. Exp. 20 mill. 

6197a, Metasia coniotalis, n. sp. 

Head, thorax and abdomen grey tinged with brown and irrorated with 
ftlscouB ; palpi fusoons, whitish at tips, and at base below ; antennn with 
dark annnlations. Forewing brownish grey thickly irrorated with fuscous, a 
somewhat oblique more or less diffused antemedial black band ; a small dark 
spot in middle of cell and discoidal annulus ; the postmedial line oblique 
from costa to vein 5, strongly excurved between veins 5 and 2, then retracted 
to below end of cell, sometimes with a diffused black patch in its ainns ; & 
lorios of black points at base of oilta and nsually a more or less developed 
foieons patch on middle of termen. flindwing grey irrorated with fuseona 
a more or leas indistinct waved postmedial line excurved to near termen be- 
veiui 5 and 2 ; a more or leas developed seriea of dark poiata at base of 

eilia. 

J7aW^flt.-Japan, Nagasaki (I^eacb) ; N. China, BUta^y ; 0. €»iina, 
Chokiang (Fryer), Ohang-Yang (Prali); Tibet, Tatung (Hobson); Kashmir, 
Dm(Lte^; fihnia (FUoher); Beroi^iir (Nnrse). fog?. 16-20 mill^ Typ$ 
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51975. Metaria STKAMiNBAUfi, n. sp. 

straw yellow ; head and thorax strongly irro rated with black ; anteu- 
n89 annulated with black ; fore legs safhised with black above. Forewing 
irrorated with black especially towards base of costa ; a black antemedial line 
oblique from costa to median nervure, then incurved ; a difPueed black 
annulus in middle of cell and another on diacocellulars ; a minutely waved 
postmedial line oblique from costa to vein 5, excurved to vein 2, then 
retracted to below end of ceU ; a prominent terminal seriea of black 
points. Hindwing rather paler with a terminal series of black points ; the 
underside with black spots in cell and on disoooellulars, a postmedial 
maculate line excurved between Veins 5 and 2^ then retracted to below end 
of cell. 

Habitat, — Nilgiris, Ootacamund (Cardew). Exp. 22 mill. TypB^ln B. M, 

5197c. Metasia annuuferalis, n. sp. 

OchreouB ; head and thorax thickly irrorated with black ; abdomen dorsally 
suffused with black and with whitish dorsal bands on 2nd and Srd segments. 
Forewing irrorated and suffused with black, less prominently in cell and on 
inner area before the antemedial line, which is slightly bent outwards at 
median nervure ; black-edged annuli in middle of cell and on discocellulars ; 
an annulate spot on costa above end of cell with a smaller one beyond it ; 
the postmedial line minutely dentate, arising from costa towards apex, 
bent outwards to near termen between veins 5 and 2, then retracted to 
below end of cell ; a patch of black suffusion on termen below apex and a 
terminal series of black points ; cilia ochreous and black, Hindwing ochre* 
ous with black points in midule of cell and on discocellulars ; a postmedial 
line bent outwards between veins 5 and 2 ; an apical patch of black suffusion 
and a terminal seriea of points. 

n abitat. --TdAni Hills, Kodai Kanal (Oampbell). Exp. 20 mill. Type— In 
B. M. 

6205. PiONE A AUREor.ALis, insert (ayn.) iPicwea aoeitongw^a, Swinh. A JtN. 
H.(7), viii.,p. 26 (1900), 

5207. PioNEA leucanalis, insert Scapula damastbsalis, Wlk., xix., 1013* 
which has precedence. 

-Khasis. Bombay ; Belgaum ; Ceylon ; Rangoon, 

5207a. PioNEA ALBiriMBuiALis. WIk.,xxxiv., 1446. 

Boty$ nivcicilialis Snell. Midd.-Sum,, iv., Lep., p. 64. 

Dull pale reddish-brown ; palpi at base, sides of frons, pectus, legs and 
ventral surface of abdomen white. Forewing with indistinct dark antemedial 
line oblique from costa to aubmedian fold, then erect ; a disooidal Iqnule ; 
the postmedial line strongly excurved below costa, then oblique and minutely 
waved ; cilia black at base, white at tips, except at apex and tornus. Hind- 
wing rather paler ; an indistinct curved dark postmedial line ; cilia white at 
tips except towards tornus. 

Fa5i<a^--Chma ; Formosa j Ceylon, Matale; Sumatra; Java. 

23 mill. 
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5207&. PlONEA P0LI08TICT1, n. sp. 

Head and thorax pale yellow tinged with mfons ; abdomen whitieh. 
Forewing pale yellow, the veins and margins rufous ; a dentate rufous ante- 
medial line with a long tooth above vein 1 ; a rufous point in cell and a patch 
beyond lower angle with a grey spot on it ; a dentate rufous postmedial line 
sharply angled on vein 5, then oblique to below end of cell and strongly 
toothed below vein 2 ; a minutely dentate submarginal line ; a marginal series 
of rufous points on the veins. Hindwing white with marginal series of 
rufous points. 

Habitat, — Ceylon, Puttalam (Polo.) Exp, 22 mill, type, — In B. M. 

5214a. PlONEA LONOIPALPALIS, n. sp. 

Palpi extending about three times length of head. 

Head and thorax fuscous brown ; palpi white below ; abdomen grey dorsally 
tinged with fnsoous and with sublateral series of black spots. Forewing pale 
reddish-brown irrorated with black ; an indistinct diffused antemedial line 
oblique from costa to below cell where it is angled; orbicular and reniform 
fuscous-brown irrorated with black, the former elongate ; postmedial lino 
minutely waved, oblique and slightly incurved from costa to vein 0, then 
with whitish marks on its outer edge, at vein 2 retracted to below end of cell. 
Hindwing white, slightly tinged and irrorated with brown ; a discoidal point ; 
a curved postmedial line, somewhat angled at vein 4 ; a terminal series of 
points. 

Habitat — Kashmir, Goorais Valley (Leech). Exp, 26 mill. Type — In B. M. 
52145. PlONEA BRYOPHILALIS, n. Sp. 

Palpi extending about twice the length of head. 

Head, thorax and abdomen grey irrorated with black ; palpi white 
below. Forewing grey, thickly irrorated with black, an indistinct waved ante- 
medial line ; orbicular and reniform very large, grey irrorated with white 
and defined by fuscous, the area between them whitish ; postmedial line 
minutely waved, curved, at vein 2 retracted to below end of cell, then ex- 
curved again, defined by whitish on outer side ; a terminal series of black 
points. Hindwing whitish suffused and irrorated with fuscous ; a dark 
discoidal point ; a curved minutely waved postmedial line, defined by whitish 
on outer side ; a terminal series of black points. 

Habitat, — Chamba. Eap, 80 mill. Type, — In B, M, 

6219a, PiONEA NYPsiusAUs, Wlk., Cat, xix„ p. 924. 

9. Forewing of male with a large tuft of hair beyond upper angle of cell 
on underside. 

Bright rose-pink. Forowing with obscure dark sinuous antemedial line ; a 
dark discoidal spot ; a curved minutely waved postmedial line ; the costal 
and terminal areas brighter rose-color, the costa towards apex and cilia bright 
orange. Hindwing with the costal and inner areas pale ; the wedge-shaped 
medial area pink with oblique postmedial line and its terminal area deeper; 
cilia orange. 

Sikhim ; Sarawak. Exp^ ^ 14, 9 16 mill 
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b220a, PvBAUfiTA euprepialib, n. sp. 

Head and thorax brown mixed with olive grey ; palpi below, pectus and 
legs bfownisb-grey ; abdomen black with dorsal aogmontal whitish lineS) 
lateral tufts towards extremity and anal tuft at sides orange, the ventral 
surface brownish grey. Forewing black suffused with deep crimson red, the 
basal area except towards costa with olive-brown ; a postmedial yellowish 
white band expanding on inner side in discal fold ; cilia dark4)rown tipped 
with yellowish. Hindwing black ; some yellowish hair towards base ; an 
orange postmedial band broad from costa to lower angle of cell, then 
narrower rounded below and not reaching inner margin ; cilia orange with 
some black at middle. Underside orange ; forewing with black spots in and 
at end of cell conjoined to a patch below cell, a curved postmedial band not 
reaching costa and a terminal line ; hindwiug with obscure black patch at 
lower angle of cell, an indistinct curved postmedial line angled inwards at 
vein 2, the terminal area suffused with rufous. 

Habitat, — Chamba. Exp, 20 mill. Type — In B. M. 

6230a. Pykausta minimalis, n. sp. ‘ 

9. Head pale yellow-brown; palpi at base, sides of frons and antennm 
white ; thorax rufous, pectus and legs white ; abdomen oohreous. Forewing 
oohreous, suffused with rufous so as to leave slight steaks of the ground color 
only ; slight traces of a blackish antemedial lino ; a distinct black postmedial 
line, obsolescent towards costa, obliquely curved to vein 2, where it is slightly 
angled inwards. Hindwing brownish-ochroous. the cilia pale at tips. 

Habitat, — Deesa (Nurse). Exp, 12 mill. Type — In B. M. 

5231. Pyrausta macharalis, del. Scapula damaatesalis, 

b2b2b, Pyrausta euralis, n. sp. 

Head and thorax ochreous ; pulpi black, white at base ; abdomeh fuscons. 
Forewing pale ochreous ; the costal area brown to beyond middle ; an oblique 
dark line from costa before middle to middle of inner margin with some 
brown shading before it on inner area ; a broad terminal brown band with 
strongly bisinuate black line on its inner edge. Hindwing pale ochreous with 
terminal brown band narrowing and somewhat obsolescent towards tornus 
and with a curved black line on its inner edge. 

Habitat, — Kashmir, (Pilcher), Exp. 24 mill. Type — In B. M. 

5255a. Pyrausta atrifusalis, n. sp. 

Mid tibi>e of male dilated with a groove containing a fringe of long hair. 

Head, thorax and forewing oohreous strongly suffused with fuscous* 
brown ; palpi below^ pectus, legs and ventral surface of abdomen mostly 
ochreous. Forewing oohreous suffused with fuscoue-brown leaving an orange 
yellow streak on costa before and beyond the postmedial line ; the antemedial 
line incurved to costa ; a dark point in cell and disooidal lunule; the postmedial 
line minutely waved, excurved between veins 6 and 2, then retracted to below 
end of cell ; a fine pale line at base of cilia. Hind wing oohreous suffused with 
fusoous-brown ; an indistinct waved dark line from just beyond lower angle 
of cell, to inner margin above tornua with some ochreous on each side of it ; 
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a similar line from costa beyond middle to near termen at vein 2, then curved 
<*ound to torcus ; an obsonre terminal series of fuscous and ochreous Spots ; 
the underside oobreous with dentate postmedial lineexourved at middle. 
tiabUai.'^Oh^mhvk. Exp. 26 mill. Type — In B. M. 

525Stf* Pyrausta xanthothysana, n. sp. (FI. 0, f. 4.) 

Forewing with large fovea below base of cell. 


Beddhih-brciwn with a cupreous tinge; palpi below, front of pectus and 
mid tibitt and tarsi white ; fore tibise with white bands. Forewing with 
oblique sinuous dark antemedial line ; a speck in cell and discoidal lunule ; a 
highly dentate postmedial line slightly bent outwards between veins 7 and 2, 
then retracted ; a terminal series of black points ; cilia yellow. Hindwing 
with minutely dentate postmedial line ; a terminal series of points becoming a 
line towards tornus ; cilia yellow. 

-HaJilal.— Sikhim. Exp. 36 mill. 

Genus— OoRNiPKONS. 

CortUfrom Led. Wien. Ent. Mon., 1863, p. 384. 

Type C. ulcer lialtB. 

Range.-^. America ; Algeria, Syria, Persia ; N.-W. India, 

Palpi porrect the 2nd joint moderately scaled, the 3rd prominent ; 

maxillary palpi long and slightly di- 
lated at extremity ; frons with long 
corneous process with oblique vortical 
edge ; antennae ciliated ; tibise with 
the outer spurs two-thirds length of 
inner. Forewing with vein 3 from 
Corm/rons ulceratalie $ \ before angle of cell ; 4,5 from angle • 

7 straight and well separated from 8,9. Hindwing with vein 3 from near 
angle of cell ; 4,6 from angle ; 6,7 from upper angle, 7 anastomosing with 8, 
5270a. CORNIPRONS ULCERATALis Led. Wien. Ent. Mon., 1858, p. 147, 



pi. 4, f. 1. 

Scoparia aeriziatalis Oberth, Et. Ent. 1, p. 69, pi. iv, f. 10. 

Pale brownish ochreous. Forewing slightly irorated with black scales or 
largely clouded with black on antemedial, medial and postmedial areas ; a 
black antimedial spot below the cell ; an oblique irregularly waved medial 
black line angled outwards in cell and with a spot beyond it on inner margin ; 
a large cloudy bla^k-edged reniform spot ; the postmedial black line minutely 
dentate, angled outwards at veins 6 and 2, at vein 2 retracted to below end 
of cell, and with a diffused black and grey band beyond it ; a terminal seriea 
of black points ; cilia fuscous at base. Hind wing ochreous white ; a minutely 
dentate fuscous postmedial line between veins 6 and 2 ; a diffused brownish 
terminal band ; some black points on termen between veins 2 and 4. 

Algiers ; Syria ; Persia ; Ferospur ; Deesa ; Oudh. 26 milL 

6275a. Koctublia diohroalis, n. sp, (PI. 0, f. 6.) 

Bright yellow : palpi slightly marked with black towards eacUtmity ; 
frontal prominence black at sides ; patagia and thorax soflnted wHh fasoowa 
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except in front; abdomen with the first three segments mostly black on 
dorsum and the next two largely marked with blaok. Forewing with the 
inner area fuscous black to beyond middle and confluent with spots on base 
of oosta, a subbasal spot in cell, the anteraedial line and spots in end of cell 
and on discooellnlars ; a posticedial series of spots, Ihe spot above vein 5 dis- 
placed inwards, joined at vein 5 by an obUquo series from apex, then oblique 
to near termen at vein 2, below which there is an angled mark beyond the 
fuscous area ; subterminal points above and below vein 4. Hindwing with 
the basal area fuscous, its outer edge obliquely sinuous and with yellow spots 
on it below cell and on inner margin ; a sinuous series of five spots from costa 
beyond middle to tornus ; two conjoined spots at apex and a terminal point 
below vein 3. 

Celon, jVfatale (Pole) Exp, 18 mill. Type — In B. M, 

Genus Teuataupta. nov. 

Proboscis fully developed ; palpi upturned , tl»e 3rd joint long and slender ; 

antennae of male simple ; logs very 
long and slender, the spurs long, hind 
tibiir with a few long scales at ex- 
tremity above ; abdomen very long 
with slight lateral tufts towards ex- 
tremity. Forewing long and narrow, 
the costa lohed at middle, then excis- 
ed ; a curved elongate hyaline fovea in 
end of cell, and a hyaline streak below 
Teratamta odontjlin ^ the extremity ; vein 2 from before 

middle of cell, slender, curved ; 3 beyond middle, curved at base ; 4*5 from 
angle ; 6 from well below upper angle ; 7 from angle ; 8*9 stalked ; 10 slender 
approximated to 8*9 ; 11 sinuous. Hindwing with vein 2 from middle of cell ; 
8,4,5 from angle ; 4,6 approximated for a short distance ; 0 absent ; 7 anasto- 
mosing with 8, 

5277a. Tkrataitsta ouontaijs, n. sp. 

Palo reddish brown irrorated with dark brown. Forewing with in- 
distinct oblique dark line from the hyaline foveas to inner margin before 
middle ; an obscure dark patch on costa extending to lower angle of cell, 
bounded by a sinuous white line, and with a very obscure dark line from it 
to inner margin, angled in submodian fold and with a dark mark with white 
line on its outer edge beyond it ; a subterminal white line forming four 
extremely long and acute teeth filled in with black scales and with a black 
streak from it below its uppermost tooth towards termen ; cilia pale with 
some dark spots and with black and white lines at base. Hindwing with 
diffused dark subbasal band and angled line beyond lower angle of cell ; a 
slightly sinuous incurved white line from apex to tomus, angled outwards to 
termen at vein 2 ; a blackish line from termen below apex to before tornus. 
Underside with the markings more distinct and outlined with blaok. 

Silhet, Chadkhara. Ewp, 28 . mill. Type-In Coll. Rothschild. 
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Fig. 1. 

EpipUma folcata. 

» 2. 

Venilia rumi/ormis. 

„ 3. 

Lepiomiza rvjitinctarfa. 

» 4. 

Pyrausia aanthothysana. 

»> 5. 

Venusia ochrota. 

„ 6. 

Aoctucl ia d i ch roal is. 

„ 7. 

7 halassodes pktnrfUa^ 

}> 3* 

A richmna play toy ramma^. 

9. 

Sylfpta pioalis. 

» 10. 

Epiplema nivea. 

„ 11. 

XenoyrapJtia Jietfiva, 

„ 12. 

Abra^vas divarsicolor. 

„ 13. 

A culalia ptdchrifascm. 

„ 14. 

Ophf huhnodes striatifera. 

„ 15. 

Diatnva imdeata. 

„ 16. 

Slam nodes elwesi. 

„ 17. 

Pomasia spamiia. 

» 18. 

C/tarUona fa sea. 

„ 19. 

Epiplema holostida* 

„ 20. 

Boarmia biserrata^ 

„ 21. 

Photosrotosia chlorochroia. 

„ 22. 

Chrysoiraspeda crocckincla. 

23. 

Gymnoseelis semivinosa. 

„ 24. 

Astbeniodes aryentiplumbea. 

„ 25. 

Hydrelia anranJtiaca. 

„ 26. 

11 y ps i pyl a roimuiipex* 

„ 27. 

Epiplema rectimarginata. 

„ 28. 

Loxaspilates seriopuncta. 

„ 29. 

Cidaria cymaita. 

„ 30. 

Ccenodomus famosalis. 

„ 31. 

Macalla rujibarbalis. 

„ 32. 

Macalla metasaroia. 

38. 

Oa^ymacaria pectinafa. 

>1 34. 

Thalassodes hypoleuca. 

„ 85. 

Polygrammodes nigrilinealist 



227 


THE GAUR AND THE GAYAL. 

(BOS GAURUS AND BOS FRONTALIS) 

Br E. C. Stuart Baker, f.z.8. 

During the last thirteen years I have been collecting a large mass 
of material, with a view to trying to prove either that the gaur and the 
gayal are one and the same, or else that they are specifically distinct 
from one another. Daring the first two or three years of this period I 
held the opinion that they wore identical. After this I veered round a 
good deal, and began to think that the reasons for considering them 
to be distinct might be right; this, because I quite failed to obtain 
certain necessary links between the two forms. The years 1897 
to 1899, however, produced specimens which have shewn every one 
of those same links, and I am now forced to the oonclusion that 
there is no difference of specific value between the two animals, such 
differences as do exist being principally, if not entirely, the result of 
domestication. 

The question is one wdiich has repeatedly cropped up in various 
papers, both scientific and otherwise, and on the 13th, 20th and 27th 
August and 3rd September 1898, a certain amount of correspondence 
again appeared in The Fields but no further light was shewn by this, 
unless it was to prove that certain characteristics, said to be t}q)ical of 
the one so called species, were often shewm also by the other. Colonel 
Pollok, who says that his ‘‘experience of the gaur has been very 
extensive,^’ makes one or two slips which shew that, however extensive 
his experience may I>e, a few of the most siiuple of facts have quite 
evaded it. Amongst other things he says r “ The points of all young 
bulls turn in like the horns of the cows, but as age creeps on this is 
lost/’ Now as a matter of fact the young bull calf has horns which do 
not turn in at all; they at first grow out almost straight from the sides 
of the forehead, later on they commence to turn up, but it is not until 
the end of the second year, at the very earliest, that they begin to turn 
in. In the second series of woodcuts, carefully reproduced from 
photos, I include that of a typical young bull calf (No. 2 G) above two 
and a half years old, which was shot by myself in 1893 in company 
with Mr. J. Clark, C.S. This head should be compared with No. 2 K, 
that of a typical wild cow, and the comparison will shew at once how 
widely mistaken Colonel Pollok is in his assertion, 

I quite agree with Colonel Pollok in thinking that Mr. Sanderson’s 
supposed gayal was nothing but a gaur, but in the absence of any proof 
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to the contrary I cannot help but think that his own two supposed 
gayal were also nothing but gaur. In fact, it will bo seen from the 
photographs I give that his diagnosis of his gayals would have done 
also for gaur. He says : “ The semi-oylindric crest and concavity of 
the skull are wanting in the gayal/^ I shall shew that they are often 
present in the gayal, and on the other hand are often wanting in the 
gaur. Then he goes on to say : “ It is smaller ; the facial angle 
is all but straight.^ The first difference is of course merely compara- 
tive or individual, and the straightness of outline 1 shew from the 
woodcuts given to be altogether an individual and not a specific 
oharaoteristic. 

Now, having refused to accept other good and well known sports- 
men’s dictum as finally correct, it is but right that I should shew what 
right I have to give my own opinion, nor I do not claim that it should 
be accepted as final by other people though I personally consider I have 
proved my contentions. 

The opportunities I have had for the study of this subject have, I 
believe, been quite exceptional. North Caohar, which is on the 
extreme north-eastern frontier of India, is situated between the Naga 
Hills, Manipur, Looshai and certain plains districts, and is in the very 
heart of the domesticated gayal country, Kukies, Nagas and other 
hill tribes keeping them in great numbers. The gaur, or wild form, 
is also extremely plentiful in suitable localities throughout this and 
the adjoining districts, and during the time I was stationed in North 
Cachar I shot fifty-four bulls, four cows and the one calf mentioned 
above. 

After leaving North Cachar I was transferred to Dibrugarb, the most 
Eastern District of Assam, where I have now been three years and 
where the observations I have made have confirmed those previously 
made in North Cachar. 

The greater part of the time I was in North Cachar I lived within 
a couple of hundred yards of a village which kept a large herd of 
tame gayal, and I have taken every opportunity of examining other 
herds. 

I should, I think, mention that once long ago I shot a bull which 
shewed all the most typical ohar&oteristios of the tame animal ; this 
at the time I fully believed to have been a wild animal pure and 
simple, but afterwards I received information which led me to think 
that it was merely a very surly old tame bull which had belonged to 
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u Kuki, but had left the herd and gone off on his own aooount some 
two years prior to my shooting him. 

The first series of illustrations give the side views of certain skulls of 
both wild and tame animals, and show the first point about which there 
is any controversy, viz^, the shape of the forehead, and als(; certain other 
points which I shall discuss, but, before doing so, will give details oa 
io the heads themselves. 



(a) Tame This is the head of a cow which belonged to 

la large herd kept by a village in the Kuki country to the west of the 
Jetlnga river. Its sire was one of the tame bulla, but I cannot trace its 
parentage further back. The surrounding country contains numeroua 
wild gaur, the bulla of which used to visit regularly and cross with the 
tame oow8% 
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^ (b) mid Bull— This was a 

fine young wild bull 
shot in the Mikir 
country to the north- 
west, where there are 
no tame herds at all, 
and the bull could not 
possibly have had any 
taint of tame blood. I 
should think this bull 
was about five years 
old. 


(e) Very old Tame Bull — 
This has been photo- 
graphed with the horns 
removed from the oorefi^ 
so as to shew, as plainly 
os is possible, the outline. 
This bull oame from a 
Kuki herd near whioh 
there are no wild gaur 
and had, for many gene- 
rations, been sired by 
domestic bolls only. 
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Very old Wild Bull— 
Shot by me in the 
Mikir country pre- 
viously referred to. 
This was the biggest 
bull I have ever killed 
or soon and stood 
19 hands 3 inches 
between uprights. It 
was very old and very 


(e) Old Wild Bull . — Shot 
in the Jotinga Valley, 
whoro it kept con- 
stiintly on the move 
between the various 
tame hards. 


gaunt and decrepit. 

Now, according to scientists, one of the principal differences between 
the two forms is, that whereas the gaur {Bos gmrus) has the forehead 
deeply concave, the gayal {Bos frontalis) has it more or less oonvex. 

As soon, however, as I began to study the matter I saw at once that 
this point was utterly worthless. Of course it cannot be denied that 
the majority of heads of Bos gaurus^ wild animal, have the head 



m JOURNAL, BOMBAY NATURAL BISTORY SOCIETY, Vol XV, 


concave, still many have it only very slightly so and some not at all. 
As to the tame form (Bos frontalis) it is, however, quite the exception 
for the forehead to be really convex ; the greater number have it more 
or less straight in outline ; many have it more or less conoave and 
some old bulls have it deeply so. 

An examination of the woodcuts will shew that though (a), a tame 
cow, has the forehead the most straight (not even this is really convex) 
of the whole series, yet there is very little difference between this and 
the young wild bull’s head (6) ; on the other hand (c), an old tame bull, 
has the forehead very deeply concave, the inward curve being far in 
excess of the amount shewn in most wild bulls’ heads. The head (e) 
shews the extreme limit to which this point ever goes. Between the 
wild head (6) and the tame head (c) every grade of concavity may bo 
found both in wild and tame animals. Bulls, as a rule, shew a greater 
concavity than do cows, and the straightest outline I have ever found 
in a bull, wild or tamo, is that shewn in (b) ; (a) and (c) have now been 
made over to the Asiatic Museum. 

The next point, as shewn by the side view, is the facial angle with 
reference to the nasal bones. This is one, which, strange to say, is 
seldom dwelt upon by naturalists, and yet is the one which I have 
found the hardest to dispose of. 

The wild animal has almost invariably the nasal bones turning down- 
wards from their junction with the prolongation of the frontal bone ; 
the tamo animal seems almost as often to have them either quite 
straight or even slightly bending outwards from the same junction. 
I succeeded in getting both animals with quite straight nasals, but it 
was a long time before 1 could obtain any which shewed the shape 
actually contrary to what it should have been according to rule ; 

(b) , however, shews a wild head with practically straight nasals, while 

(c) , the old tame bull, shews them well turned inward. 

A point which does not appear in the woodcuts, but upon which 
stress is often laid, is the colour of the horn. This in the tame form 
is said to be wholly black and in the wild form more or less tinted 
with reddish horn over its greater portion, and tipped black. As 
a matter of fact, it is very exceptional to find a tame animal with 
horns black throughout, nearly all being to some extent tinged with 
reddish or greenish horn at the bases, and I have seen one or two 
tinted with greenish horn thrpughout three-quarters of their length. 
Inter se, wild animals also vary greatly in the colouration of their 
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horns. My record head is that of a magnifioent bull which I shot on 
the Ist of January 1893 ; these horns are a bright reddish only tipped 
with black. Another head, which I saw, of a bull shot in a trap by 
Kukies within a few miles of the same place is green practically 
throughout, tlie black tips, which I imagine originally existed, having 
been almost entirely worn out. 

After the head points already referred to, and which are shewn 
more or less in the drawings, there remains only the facial angle of 
the lower part of the head to be dealt with from a side view, and this 
is one which has to be studied from the living animal ; of course this 
depends almost entirely on the shape of the nasal bones, and from 
what I have already written it will be seen that normally the wild 
animal shews a rarn-nosed profile, and the tame much the same side 
view as that of an ordinary cow. Whereas, though the latter seldom 
shews much variation, the former varies extremely. One of the first gaur 
I ever shot was a huge bull, which I came upon very suddenly as it 
stood grazing in a sea of grass some four feet high. I was enabled 
to get very close before firing, and my attention was at once drawn 
to the very remarkable ram-faced profile it exhibited, the more so that 
I had the previous day shot another bull, the angle of whose face 
appeared quite straight. A third bull, which bad been grazing with 
the ram-nosed one, but which I did not get until the following mCm- 
ing, did not have the ram-nose half so developed. 1 have, therefore, 
come to the conclusion that the variation shewn in this respect is 
merely individual, and is of no specific value. 

The principal characteristic, as shown by the next series of drawings, 
is the shape of the crest or vortex of the skull as it lies between the 
horns. It is one on which great stress is laid by naturalists and sports- 
men, but which is show'n by this series to be of no value whatsoever. 
According to the hitherto accepted theories the gayal or tame form 
never has any signs of the cylindrical crest, which is, on the other 
hand, invariably present in the gaur or wild form. I can find no trace 
of any record of wild animals, reported as gaur, which have not 
been credited with this cylindrical crest and, vice vers&y I can find 
none of so called gayal, wild or tame, which have been said to have it. 
Blanford mentions, “ Mammalia of India, p. 487, et seq. a skull 
of the gaur obtained in the Mishmi Hills which wants the frontal 
cavity, but no mention is made of the absence of the cylindrical 
crest. 
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The aame author (in loo* oit.) says : A few days before these pages 
> went to press I saw, in Mr. Hume’s private oollootion^ a typical skull 
of Bos frontalis obtained by Mr. W. Davison in Tenasserim, and 
distinctly identified by him as that of a wild animal.” 

Of this beadi however, Blanford gives no details beyond saying that 
it was typical, and we must, therefore, presume that there was no 
cylindrical crest. The evidence accordingly on this point must depend 
solely on what is shown in the following heads. To refer, therefore, to 
them : Looking at the head which shews the straigbtest line a, we 
should expect this at once to be that of a tame animal ; instead of that 
it is that of a wild one, and that not a cow but a bull, and from this the 
crests will be found to be bigger and bigger in a regular gradation until 
we come to h which is that of a tame bull, and this shews a crest, drawing 
to almost a point in the centre and far more highly developed than in 
nine out of ten wild animals. The conclusion that I have arrived at, 
after the careful inspection of a huge amount of material, is that the 
extent of the crest is entirely an individual characteristic. In both 
wild and tame animals its complete absence is rare, more especially in 
males, and the crest in old animals is more developed than in the 
young, and again on an average the wild form has a higher, more 
cylindrical crest than the tame. As, however, the specimens vary 
very greatly inter se, and the tame one often has it more highly 
developed than many wild ones have, the characteristic is of no specific 
value. 

The only other point shewn by the photographs is the growth of the 
horns. This is the point which Blanford uses as a key to the species. 
He says : — 

Bos gaurus — horns turned inwards near the tips.’* 
ho8 /'ron^aZw— horns spreading, not turned inwards.” 

This key at once falls to the ground when we examine a in the 
above series. Now this was a fine young, wild bull shot in the Mikir 
country, far from any tame herd, so that he could not possibly have 
been the result of a cross. Moreover, no wild cow would ever accept 
the services of a tame bull when, os is always the case, those of a finer, 
stronger wild animal were available. 

This skull 1 consider a most important one, as, together with its non- 
incurving horns, it shews, os already noted, so flat a crest and forehead. 

So far 1 have never been able to obtain a speoimen of a tame animal 
with inoorviDg horns, but the faot that a wild animal should have been 
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The following series of photographs gives a view of the skull 
standpoint. They are of the following animals . 
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shot with horns sitnilar to those of the tame form bridges over 
this differenoe between them, and does away with its specific 
value. 

This disposes of the head points, and such as can be shewn by photo- 
graphs of skulls and horns. 

Of the other variations said to be speoifio between the tame and the 
wild forms the one most often mentioned, perhaps, is the presence 
or the absence of the dewlap. 

Mr. W. B. Tegetmeier, in The Field of August 27th, 1898, refers 
to this at some length, and comes to the conclusion tliat there 
is, from what is recorded, no decided opinion on the subject, but 
that different observers of different individual animals have given 
different opinions, thus showing that it is the individual and notihe 
species which vary. 

The various opinions I can collect seem to be the following : — 

Roxburgh says re the gayal : The dewlap is deep and pendent.^ 

Dr. Trail : “ The presence of a dewlap distinguishes it ( the gayal ) 
from the ganr.’* 

Jordan says that the gaur has the skin of “ throat loose giving 
the appearance of a dewlap,” whilst the gayal has a “ small but 
distinct ** dewlap. 

Col. Pollok found no dewlap in the two or three he examined. 

A. T. Martin, writing to Mr, Tegetmeier, described the dewlap of a 
full grown bull gaur as ‘‘ a large dewlap, covered with coarse 
black hair, hanging down to a little below the knees,” 

Blanford gives the presence of a dewlap as a distinctive feature, but 
he quotes from others, and does not seem to give the distinction os one 
ascertained beyond all doubt. 

Personally I feel sure that the absence or presence of a dewlap is in- 
dividual, but that wild animals as a rule have it less developed than in 
the tame, and that both forms sometimes have none at all. The 
heaviest dewlap I have ever seen, either in a tame or wild animal, was 
that possessed by the ram-nosed wild bull which I have already 
mentioned. In this animal it was u distinct hanging dewlap, descend- 
ihg from beginning of the throat well down the breast to the fore- 
legs, between which it dwindled away to merely a loose fold of skin on 
the upper chin, and between the radial bones of the cheeks it 
was nothing more than rather loose skin which could be gathered 
up in the hands. 
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In tlve tame animal this loose skin of the throat and intercheeks is 
often more highly developed than it was in this bull, and it then hangs 
in two well-defined drops of dewlap, which, however, usually ceases on 
the throat. In no tame animal have I seen such a hanging pendulous 
dewlap as this wild hull possessed on throat and breast. 

Some tame bulls possess no signs of a dewlap beyond the loose skin 
of the interoheeks which is not often quite absent. 

1 have been able to draw no connection as suggested by Demosthenes 
(Fieldj August 20th, 1898) between the shape of the horns and the 
existence of a dewlap. Tho bull with the heavy dewlap was an 
enormous brute (19 hands 1 inch between two pegs placed at foot and 
at shoulder) with one whole bom and the stump of the other. It had a 
head much like that of the young bull shewn in a, tho second series, 
but with a still wider sweep and loss upright horns. I gave the head 
away before photographing it, or it would have been shewn as one of 
the typical wild heads which yet had horns more widely divergent at 
the tips than elsewhere. 

The old bull whose head is shown as) had a thin fold of loose skin all 
down his throat which, had he been in good condition, might have 
developed into a pendulous dewlap, but the poor brute was very thiui 
and bony. 

As regards size there is of course an enormous difference, but even 
this is nothing v<^hen compared with the little Bengali draught buffalo 
And the huge wild bull. 

As to the size itself, everything depends on the way the measure- 
ments are taken. The proper way is to place a peg at tho heel of 
the forefoot and another at the shoulder and draw a string straight 
between them, not touching the carcase, which would give it a curve, 
greatly increasing tho height. Measured thus the biggest I have ever 
shot stood 19 hands 3 inches, and seemed to stand far higher than 
any other I have seen, though four of these measured 19 hands 
1 inch. 

The late Major Priestly shot one in North Cachar, which be stated 
to be 21 hands, and which doubtless was so according to his measure- 
ment, but my trackers who were with him when ho shot the animal 
in question said it was not nearly so tall a brute as the one I measured 
19 hands 3 inches, though it was far more bulky. Some one, Col. 
Pollok I think, records a Burmese bull shot by him as 21 hands, 
’but the Burmese and North East Indian animals are prol)ahly tnuch 
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the same, though Southern Indian specimens may run smallen The 
cows stand, I should say, in their wild state, 16 hands at the otitside, 
occasionally a barren cow reaching 17 hands. Col. Pollok here also 
gives Burmese cows a height of 19 hands. 

The tame form is very much smaller than the wild ; a big bull may 
run to 16 hands 2 inches, possibly a little more though I think not ; 
cows are probably seldom over 14 hands, but specimens are sometimes 
seen nearly if not quite 15. 

There is yet another point which has been used by some writers 
to differentiate their so-called two species, and this is the formation 
of the dorsal ridge. This they say is shorter in Uie gayal than in 
the gaur, less developed, and does not end so abruptly. I have 
noticed no regular variation at all in this and can point out no 
diflference. The wild animal is of course a bigger far more muscular 
brute than the tame, and doubtless his dorsal ridge is, with all 
his other parts, more developed than it is in the tame, but I can 
determine no struotural difference whatsoever, nor do I think any 
such exists. 

As regards the name methna, this is the one by which the animal, 
both in its wild and tame form, is known practically throughout the 
North-East Frontier, from Sadya and Dibrughur, throughout Assam, 
Manipur, Looshai and down to Chittagong. The word is, I think, 
nothing more than a corruption of the Cachari word mithang^ which 
means “ the muscular animal from mi (f^)=animal and thang ( ) 
«=* strong or muscular. This is applied alike to the tame and to the 
wild animal by the Oacbaris merely with the prefix hagrani ( )« 
of the jungle, to the wild animal and noni (r»rffi")=of the house, to the 
tame. Looshais, Knkis, Nagas and other hill tribes all have their own 
names for the animal, and in nearly all oases it is the same for both. 

In colour, comparing tho two forms, age. for age and sex with sex 
I can make no discrimination between the two, but if any snob does 
exist it may be in the wild form retaining the chestnut colour of 
immaturity for a longer time than does the tame. 

. I may mention here that there is in the Hon. W. Rothschild's fine 
museum at Tring a specimen of what is called a gaur. The colour of 
the skin is quite a bright chestnut, and the size is not greater than that 
of a two-yeur-old bull gaur with which age the colour of the skin 
corresponds. The horns are those, of a very small but old wild bull. 
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If Indian this must be a oalfs skin put to an old head| but it is probably 
a Malayan form, the pale coloured one, i/^hich has lately been specifically 
divided from our Boi gaurus. 

The typical colour of the adult animal, gaur or gayal, is a very deep 
purple brown, practically black ; the old cow gets quite as dark as the 
old bull eventually, but retains the cliestnut brown colour until nearly 
three years old, after which she gradually gets darker and darker. 

Now, as regards the domestication of the gaur, a good deal has been 
said and written about it, which has its foundation on a story which was 
started by McRae, quoted by Lambert and after him by many others, 
Blanford, in the volume of Mammalia,’’ quotes me rather as if he 
considered I supported this statement, so I must go into some detail 
over it, 

McRae’s story was to the effect that the Kukis found out a place 
much frequented by some herd of gaur, where they scattered salt (ibout. 
At first, the salt being scattered, the Kukis departed out of sight, but 
gradually they shewed themselves and by slow degrees made the gaur 
so tame that eventually they accepted salt from their hands, and 
following them homo to their villages, became domesticated. 

Now this wonderful story is, I am sure, like the historionl romanoe, 
fiction founded on fact. I have lived amongst the Kukis thirteen 
* years, speak their language thoroughly, talk, shoot and go about with 
them, yet never have I heard one word to lead me to believe that 
such domestication ever took place. I have inquired also about the 
Looshais and others, but with no more success, and to anyone who 
knows the gaur well, the story oan hardly seem within the range of 
possibility. 

Probably the story arose from the following custom : The Kukis 
are a semi-migrant raoo, constantly shifting their villages from one site 
to another, and to eaoh new site they have to induce their tame gayal 
to follow. 

Now the gayal or methna seems to be an animal which attaches 
itself to places rather than to people, so that when the old village is 
burnt down, instead of meekly following their owners to the new 
village, they constantly return to the site of the old one, where they 
stay the night. The Kukis come in the morning, and by giving them 
salt, of which they are passionately fond, gradually induce them to- 
follow them home, and once they get used to their new surroundings 
they, w a rule, return eaoh night to ^ village and sleep there. 



Konnd base. 

Right horn ... 22f inches. 
Left „ ... 22| „ 

Expanse ... 74 ^ 

(Measured fresh.) 

(^) A very lar^e wild bull shot in the Jetinga Valley ; as a rule 
solitary, but sometimes joined by a younger, smaller bull and 
often visiting the tame herds in the vicinity. 



if) A young wild bull from the Jetinga Valley. 
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Someiimea, however, the methna wander off again to the site of the 
old village, al though it may be overgrown with jungle, and then the 
same process of leading them back by the inducement of offerings- 
of salt has again to be gone through. 

Rarely — very rarely — a young feral gaur may he caught by the 
Kukis or Nagas and brought back to their villages, hand-reared and 
then turned out amongst their tame animals. I have seen two or 
three such, but all of them were wild in the extreme, and bolted as 
soon as they saw me distinctly ; whereas many of the village animala 
would allow themselves to be handled. The only difference they show, 
as far as I can make out, to those reared naturally in a wild state, is 
their comparatively very small size. 

Several herds of methna are kept by the tribes in North Oachar, 
which contain no full grown bull, the young males being ail killed off 
for sacrifices by festivities, etc., before they reach the age of three years. 
In these oases the tame herds are regularly visited by the wild bulls, 
and nineteen out of twenty of the calves born in them are the progeny 
of wild bulla and tame cows, the young in almost every instance re- 
sembling the latter and not the former. It is, however, very uoticeable 
that such herds as are much visited by wild hulls contain animals of a 
bigger, robuster build than such as are habitually served by tame ones, 
often young and underaized animals. Strange to say the typical varia- 
tions of the wild form seem seldom to be transmitted to their progeny, 
and it is the female parent which would, in this species, appear to 
stamp its form on the young. The variations, therefore, and connect- 
ing links between the two forms are found quite as often amongst those 
herds which have no connection with wild animals as amongst those 
which have much. 

Photograph b in the second series is of an animal which in the great 
length of horn, large size and bulky muscle, shewed a growth attribut- 
able, most likely, to its wild blood ; on the other hand, the forehead 
was unusually straight, and there was absolutely no concavity in the 
forehead. 

Photos 0 of the first series and h of the second is a head which I 
obtained from a Kuki raja living on the borders of Manipur. This man 
and his herd of methna I have known well ever since I came here 
thirteen years ago, and never have I known a wild bull to visit it or 
even to haunt the vicinity. The village has been settled some twenty 
years in its present site, and prior to that hod been about twenty years 
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more in a plaoe only about three miles distant* The Eoki, who is quite 
an old man, says he inherited the herd from his father^ and never 
either know himself or bad heard of wild bulls serving the cows* This 
same bull, as I have already pointed out, shews the high cylindrical 
crest and deeply concave forehead said to be typical of tbe wild gaur 
alone ; yet this bull, if any, was descended for generations from domestic 
animals, both on the male and female sides. 

I have not dwelt upon the fact that the domestic form is so often found 
with abnormal white patches ; once, indeed, there was a pure white bull 
In the herd of the Kuki rajah mentioned above, because variation in 
Colour and deviation from that of the original stock is admittedly the 
tisual sign of domestication, still, as such abnormal colouring adds, if it 
has any weight either way to the argument that the tame is derived from 
the wild form, the fact that it does occur should not be passed over. 

I do not know where Col, Pollok shot his two wild animals which he 
refers to as gayal, but I can find no trace whatsoever of anything 
resoiubling a wild specimen of the tame from anywhere In Assam, 
Manipur, Chittagong, Tipperah, or Northern Burma, or again in the 
hills to the north-east of Assam and east of Thibet. All sportsmen, 
who have seen the wild animals of any of these parts, assure me that it 
is the gaur pure and simple, though many of my informants point 
out that they have noticed variations of some slight degree in iaoial 
angle, colour and shape of horns, &o., which, however, when one has 
shot a good many, all prove to be individual and not specific. 

To sum up the alleged differences they come to this : 

The wild form known as Bos gaurus. the gaur of sportsmen, is : (1) 
a big animal ranging up to 21 hands ; (2) has a large oylindrioal crest ; 

(3) the forehead deeply concave ; (4) the nasals receding ; (5) the 
horns inourved, and the greatest divergence not at the tip ; (6) no 
dewlap ; and (7) constant colouration. 

The tame form known as Bos frontalis^ the gayal, is on the other 
hand : (1) much smaller, rarely if ever exceeding 17 hands ; (2) has 
no cylindrical crest (3) has a straight or actually convex forehead ; 

(4) has the nasals, when taken in a line with tbe forehead, somewhat 
protruding ; (5) the horns growing straight ont from the sides of the 
head, not incurving, but widest apart at the extreme tips ; (6) a dew- 
lap and (7) variable colouration. 

Taking these points one by one it has been shewn that (2) whereas 
the tame form often has tbe crest more or less developed, and some- 
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times highly oylindrical, yet, on the other hand, the wild form 
sometimes has it quite straight ; (3) this has been shewn by the photos, 
to be a matter of degree in both wild and tame forms, both possessing 
individuals whose foreheads shew straightness and varying degrees of 
concavity ; (4) this also is shewn by the photographs to be on indi- 
vidual charaoteristio, and that it is so is also said to be the oase by 
Col, Pollok ; (5) examination of the photos, shews here also oonneoting 
links throughout, and it will be observed that in this case it is amongst 
the wild forms that most of the links are shewn ; (6) in this point I 
have had to give my personal experience to shew that it is an indivi- 
dual characteristic, but I am supported in what I have written 
by the many recorded observations of naturalists and sportsmen 
who, each giving their own personal view of the matter, shew, by the 
wide divergence of their opinions, that there is every degree of 
dewlap to bo found in different specimens, from the smallest to 
such as are of some size j whilst in some, many perhaps, there is 
none at all* 

With regard to points 1 and 7, size and variation of colour, it will 
probably be admitted by everyone that these are so essentially matters 
of domestication that they need not be considered. 

Finally, although it has nothing to do with my arguments, or any- 
one else's os to the difference or non-difference of the two species, yet 
it may be of interest if 1 close my article with a note on some measure- 
ments of horns of the two forms. 

Such of the measurements as 1 cannot guarantee to be correct I 
place in brackets, the others I vouch for being absolutely correct. 

Of my wild beads the finest 1 consider to be that shewn as e in both 
series. The measurements are as follows ; — 

Tip to tip round sweep ••• ».* ... 75^ inches. 

Base of right horn in girth ... 22} „ 

,1 left horn .«• ... ... ... 22} ,, 

Greatest expanse 47 „ 

Measured ten days after being shot. 

Another longer but lighter head measures : — 

Tip to tip round sweep 86 J inches. 

Base to tip of right horn • •• ••• ••• 87 „ 

„ „ left horn 87} „ 

Girth of right horn at base 19} „ 

„ left ,, ... ... ... 19} ,, 

Greatest expanse ... ... ... .*1 83 w 
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(1) A wild bull shot in the Makir country. 

These two represent the stoutest and longest horns, respectively, 
I have ever seen and wore both shot by myself. 

Another very fine head which was killed in a gun trap and brought 
to me by a Kuki and is now in the possession of Mr, F. Bott, 
measures — 


Tip to tip round sweep ••• 
Girth of right horn at base 
„ left „ ,, „• 

Widest expanse about 


••• 74 inches. 

... 20 } . 

... 20 * „ 


This was measured dry, and would probably have measured 
close on 22 inches round the bases of the horns if measured 
fresh. I have known no head with snob a magnificent expanse as 
this one showed, though one or two have approached it rather 
closely. 

Of tame animals the following are the best measurements I have 
taken. Tho bull marked c in the first series and h in the second 
measured — 


Round sweep from Up to tip 
Length of right horn 
„ left ,, 

Girth of right horn at base «•• 
Tip to tip of horns, straight... 


42* inches. 


17 * „ 

17* „ 
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Anodier bull 1 measured which was vety similar in general shape to 

the last measured — 



Bound sweep from tip to tip •« 

... 48 inches. 


Length of right horn 

... 17i „ 


tt left „ ... 

... 17 „ 


Girth of right horn at base ... 

••• ft 


„ left „ „ ... 

••• 16 „ 


Tip to tip in a straight line ••• 

... 33 „ 


The young bull shewn as b in the second series would probably have 

become in two or three years an abnormally fine specimen. 

Young as 

it was it then taped — 



Bound sweep from tip to tip 

... 6B iuohes. 


Length of right born „ 

... 22 „ 


t» Icit ,, „ 

... 22J „ 


Girth of right horn at base ... 

... 12j ,, 


,, left ,, ,, 

... 12* „ 


Tip to tip in a straight line ... 

... 42 „ 


A cow marked a in the first series, 

a specimen rather 

above the 

average, was as follows : — 



Bound sweep 

... 41 inches. 


Bight horn 

... 1.5 „ 


I^ft ,1 •«« 

... 16 „ 


Giirth at base 

... 10* 


Tip to tip ... 

... 25j „ 



The horns first mentioned in these measurements are bigger round 
the base than any others I have seen and measured^ but one which I 
saw in a Naga village on a saorifioial pile was much stouter, as well as 
longer, and this, I should think, would have measured close on 
19 inches round the bases. The Nagas, however, refused to sell it, and I 
had no tape then to measure it with. I have seen none, as far as I 
remember, which were purely of the domestic type, with horns as long 
as those marked b. 
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The plate belonging to this paper will appear with Part II., in 
‘xt number of the Journal. 
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THE BIRDS OF TRAVANCORE, 

By H. S. Fbrqusok, F.L.8., 

WITH NOTES ON THEIR NIDIFICATION, 

By T. F. Bourdillon, F.L.S. 

(With a Plate). 

Part !• 

Travancore was, no doubt, covered with forest at one time from the 
coast to the Bummit of the hills, the watershed of which forms the 
boundary between it and British India. The luxuriance of the vege- 
tation is due to the fact that the country gets the full benefit of both 
monsoons, for the soil is poor. Under the influence of the heavy rain- 
fall and a strong sun there is an abundant vegetation which teems with 
insect life, and in consequence there is a rich avifauna consisting of some 
326 species. So far as I am aware the only contribution towards its 
description is a ‘‘ First List of the Birds of the Travancore Hills *' by 
Mr. F, W. Bourdillon which appeared in “ Stray Feathers’’ in 1876. 
In this ninety species are mentioned, and in a “ Second List,” which 
appeared in the same journal in 1878, twenty-eight more species were 
recorded. 1 shall quote freely from them to supplement my own 
information. 

As would naturally be conjectured the ornis of Travancore is very 
closely related to that of Ceylon. That of its hill range corresponds to 
that of the south-western hill regions of Ceylon, while that of the 
extreme south of Travancore corresponds to that of the north and 
north-west of Ceylon. 

According to Colonel Legge the connection between the omis of 
the Himalayas and that of Ceylon is but slight and only what one 
would expect in mountain districts of adjacent ornithological regions, 
and this is pretty much the opinion of Mr, Blanford who remarks 
that “ though it contains several Himalayan genera and species they 
are not suflBcient to enable South Indian and Ceylonese areas to be 
classed with the Himalayan forest area in a separate sub-division or 
sub-region.” 

There is a decided affinity with the Burmese fauna evidenced by the 
existence of such genera as Loris and Tragulus among Mammals, 
among Reptiles, Ixalus among Amphibians, and Lyncornk^ Ilemicircus 
and Gorsachius among Birds. 

So far as bird life is concerned Travancore may bo divided into four 
districts : (1) the forest-clad hill range from the south up to and includ- 
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ing the Oardamom Hills with tn aterage height of 4,500 feet ; (2) the 
Eanan Devaa Hills or high ranges more open in oharaoter and with 
an average height of 6,500 feet; (3) the low country except the extreme 
south ; (4) the low country about and within twenty miles of Cape 
Comorin. 

The First District. 

The chain of hills for the first half of its length, that is from Cape 
Comorin to the Achankovil Gap, rises rather abruptly from the level of 
the low country and consists merely of a single ridge with outlying 
spurs. Its average height is 4,100 feet, and only two of the peaks 
reach 5,000, Agastia being 6,200 feet, while Mahindragherry is 5,500. 
The first forty miles of the range from Cape Comorin are known as 
the Ashambu Hills and include the second of the two peaks mentioned. 
The next part is not known by any general name, but includes Agas- 
tia (6,200 feet), Ohimunji (4,800 feet) and Ponmudi, a grass hill (3,500 
feet high). It ends at the Ariankavu Pass 1,210 feet high. About eight 
miles further north is the Achankovil Pass about 1,470 feet high ; a 
strong ridge 2,000 feet to 3,000 feet separates the two valleys. From 
base to summit the hills of this part of the range are covered with a 
dense growth of evergreen forest, and there is very little grass, in fact 
it only grows on some of the outlying spurs and on the more exposed 
ridges. In some instances, too, land which had been under forest and 
hod been cleared for coffee cultivation is now overgrown with grass. 
From the Achankovil Pass the ridge gradually rises and widens till it 
forms at an elevation of 3,100 feet, a tableland of forest which stretches 
for about fifteen miles and is known as the Panthalam Hills. Its charac- 
ter then changes, and there is instead of oontinuous forest a grass- 
covered plateau with scattered patches of forest at about the same 
elevation ; this district is known as Pirmerd, and here there are many 
tea estates. Tliis plateau extends some forty miles to the Cardamom 
Hills. These are clothed again with forest, and there is a continuous 
chain of oardamom gardens. It is a most beautiful pari of the range, 
as all the grand old forest trees are left standing and only the under- 
growth and smaller trees are cleared away, so that you can walk for 
miles in more or less open forest and can see for a considerable dis- 
tance on either side of the path. It is a great place for birds, and one 
of the few where the great Black Woodpecker is commonly seen. In 
the Assambn Hills the rainfall is from 80 to 100 inches, at Ponmudi 
it is 180| and at Pirmerd it is over 200. All over this part of th# 
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winge bird life is pretty uniform. One meets with numbers of suoli 
forms ns Trend puella^ Chloropsis jerdoni^ Araclinechthra minima^ Ah- 
eonax laiirostris at low elevations and Dendrociita leucogastra^ Etdahes 
reUglosa^ Ili/psipetes ganeesa, and others common to the western gh&ts 
higher up. It includes one bird which is peculiar to it, namely, Tro- 
chalopterum merldwnale. Rhopocichla hourdiUonf\ peculiar to Travancore> 
is found throughout the range, including the Kanan Dovan Hills. 

The second district^ which comprises the Kannn Devan Hills or high 
range, is of a more open character and at a higher elevation. Looking 
at it from the Cardamom Hills, it appears to run at right angles to these 
hills and to tower above them. As a matter of fact, the main ranee 
runs north and south ; hut there are high spurs running oast and west, 
and it is one of these that one first sees. Here again there is jdenty 
of grass land, and much of the forest has been cleared for tea cultL 
vation. Its average height is G,500 feet, and its rainfall varies from 
about 104 to well over 200 according to aspect. The birds peonliar to 
it are Trochalopterum fnirhankiy Cisiicola ergihrocephala^ Phglloscopus 
ajinis^ Carpodacus evijihrinus^ Anthus nilgiriensisj Galerita mahiharicaj 
Cypselus melba^ Microperdlt erythrorhjnchns and GaUinago nemoricola, 
I have not taken these elsewhere in Travancore. The distribution of 
the first of those genera, Troelialopterinny is very instructive. The 
range of T. meridionale extends from the extreme south as far as 
the Achenkovil Gap. On the High Range T, faManhi hikes its place 
and extends to the Anamallais and Palais, which are practically the 
same range though British territory. 

The Neliarnpathis, which are in the native State of Cochin, are 
connected with the Anamallais and the High Range by a ridge 
of a more or less horse-shoe shape. This part of the hills is, I believe, 
tliO habitat of Davison^s Laughing Thrush [Trochcdoj^terxim cinnamo- 
meum). There is then a distinct break in the nmge, which is known 
as the Palghat Gap. This sharply divides the Neliampathi Hills from 
the Wynaad and Nilgiris. In the former Trochalopterum jerdoni is 
found and iu the latter '1\ cachmnans. The distribution of the genus 
Merida is much the same, M, hoardilloni is found from the extreme 
south as far as the Palnis. The habitat of M. eryihroUs will, I tliink, 
be found to be the Neliampathi Hills. M, similima is also found on the 
Palnis, but more often on the Nilgiris, while AT. mgripileus is found 
there and also in Mysore. I have made this digression and pointed 

out these facts, as there are some mistakes in the volumes of tho 

12 
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•• Fauna of British India Birds> where the Palghat Hills are said to 
be in Travanoore end the Anamallai Hills in 8. Travancore, whereas 
the former are in Cochin and the latter chiefly in British territory, 
only a small portion lying within Travancore in the extreme north. 

The third disirid, the low country, excepting the extreme south, is 
neither flat nor undulating, bat may be described as hummocky, 
consisting as it does of a number of low hills divided by narrow 
valleys in which rice is usually grown. Tliese hills are still covered 
with small trees and undergrowth, and in many places serpent groves, 
of some half acre or so in extent, are left where the old forest still 
remains. At one place especially, called Kutyani, about 8 miles from 
Trevandrura, a much larger extent, of the old forest has been left 
Standing, and here I have obtained many birds which are elsewhere 
found only on the hills, and also the small dusky striped squirrel 
(5cwtis which is not usually met with below 2,000 feet 

elevation. Nearer the sea there is a bolt of coooanut cultivation and 
there is a chain of fresh-water lakes connected by canals which forms a 
waterway running north and south throughout the whole length of the 
country. Here, of course, is the home of numerous w'ater birds, mostly 
migrants. The rainfall at Trevandrum, 50 miles from Cape Comorin, is 
sixty-five inches, distributed as follows : — 33 in the South-West mon- 
soon (the middle of May to the middle of September), 23 in the North- 
East monsoon (middle of October to middle of January), and 8 only in 
the di’y months, from the middle of January to middle of May ; 40 miles 
north of this at Quilon it is 62, 29 and 8, beyond this such forms as 
Pyrrhulmda grisea and Cursorius Coromandel icit 8 do not extend, as the 
tainfall increases gradually till at Alleppy, 40 miles north, it is 70, 37 
and 13 in the same periods. The usual west-coast forms, such as lole 
icierica^ Tephrodomis sylvicola, Xaniholccma malaharica, are common. 

The fourth district, the low country about and within twenty miles of 
Cape Comorin, is flat. It is the rioe-growing district of Travancore, and 
the rainfall is only 25 inches. The palmyra here takes the place of 
the coooanut palm. It is this district which, as I have said, corresponds 
with the northern region of Ceylon and with the Carnatic. Here only 
ill Travanoore are found among Mammals the South Indian Hedge-hog 
{Efinaceus micropus)^ among Reptiles Gongylophis conicus and Eryx 
johnii, and among Birds La7ims viiiatus, Munia malabarica, Francolinus 
porkdicerianus, Neophron ginginianus, Turtur cambayensis and Turiur 
risorius. 
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Prom the beginning of September to the end of April many migrants 
may be found in the hills and the low country. The following is a list 
of the chief migratory species that visit Travancore : — 

Larvivora hninnea^ 

Acrocephalus stentorius. 

Do, dumeiorum, 

Locustella slramiuea, 

Arundinax ocdm. 

Hypolais rama. 

Phplloscopus afims, 

Acanthopneuiie nitidus. 

Do, viridanus. 

Do, magnirosiru. 

Do, occipitalis, 

Lanins eristatus, 

Oriolus indicus. 

Do, kundoo. 

Pastor roseus, 

Stiirnia hlythiL 
Alseonax rvjficaadus. 

Do, mutui, 

Geocichla wardi. 

Do, cyanonotus. 

Peirophila cinclovhyncha. 

Do, cyanus, 

CarpodacHs erythrinui. 

Hirundo rustica* 

Motacilla alba. 

Do, melanope, 

Lirnonidromus indieus, 

Anthus maculaius. 

Pitta brachyura, 

Cuculus canorus, 

Asia accipitrinus. 

Circus macrurus. 

Do^ cineraoeus, 

D<k melanoleucus* 

Do, mruginosm. 

Buieo diseriotvm^ 
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Faleo peri^gfimus. 

Do. severus. 
Rallina mperciliatii. 


Chettueia gregaria. 
CharadriuB fulme. 
JSgialitie geoffroyu 

Do. 

mongoliea. 

Do. 

alexandfina. 

Do. 

dubia. 

Hcematopus oatralegus. 
Numeniue arquata. 

Do. 

phceopus. 

Tot anus hypoleucus. 

Do. 

glareola. 

Do. 

ochropus. 

Do. 

stagnatilis. 

Do. 

calidris. 

Do. 

glottis. 

Tringa 

minuta. 

Do. 

suharquata. 

Do. 

alpina. 


Scolopax riisticola, 
GalUnago nemoricola. 
Do. ccelestis. 

Do. stsnura. 

Do. gallinula. 

Larus icthyaetus. 

Do. ridibundus. 

Do. brunneicephalui. 
Do. gelastes. 

Do. aj/inis. 
ITydrochelidon liyhrida. 
Hydroprogne caspia. 
Sterna anglica. 

Do. media. 

Do. Jluviatilie. 
Netiium erecca. 
Quirquedula circia. 
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In addition to the migrants other birds usually residents in the 
plains are found during the hot months at considerable elevations on 
the hills. 

Centropus sinensis^ Upvpa epopSf Artamus fusc^js, Oriolus melano^ 
cephalusj Ppcnonotus hcemorrhousy Thamnohia fulicata, Terpsiphone 
paradisi arc examples. The breeding season for most birds is from 
April to Juno, but nests may ho found in almost every month of the 
year. For notes on nidification 1 am indebted to Hr. T. F. Bourdillon 
almost entirely and, where possible, I have supplemented thorn from 
my own observations. For live years I collected in the hills, r/e., 
from 1875 to 1880 ; since then I have collected in the low country and 
have only been able to pay occasional visits to the higher elevations. 

I have also employed a collector both in the hills and the low country. 

Family -CORV1D.E. 

Sub-family Corvincc. 

(1) CoRVus MAcnoRHYNCUS. — Tho J ungle Crow. 

JSo. 4 ; Jerdon^ No. 660. 

The Jungle Crow is found commonly all over tho country. In South 
Travancoro it does not frequent the hills, but on Pirmerd, where there ia 
opou grass country, it is common. It nests in tho hills and also in the 
low country, the breeding season being April to June. 

(2) CoBVUS SPLKNDEN3. — Tbo Indian House Crow. 

Oatesy No. 5 ; .Terdoiiy No. 663. 

This crow is ooramon everywhere. The Public Gardens in Trovan- 
druin are a happy hunting ground for it, and unless care is taken it 
manages to got the food meant for the animals kept there in captivity. 
It matters not whether this is fish, flesh or fruit — it is nil the same to 
this insatiable robber. Pierre Loti’s description of them is most apt, 
“ Crows, everywhere crows, India is infested with crows , . . and oven 
here, in Travanoore, in this land of peace and enchantment, tlieir cries, 
as soon as the day begins to silver the scene, fill the vault of palms to 
check with u shiver the joy of all who livo and who waken under this 
glorious greenery. They say ‘ wo are here, we, who are waiting for 
tho corruption of all flesh, and our food is oertain and wo eat every- 
thing. , . . ’ ” Mr. T. F. Bourdillon writes : “ They build in May, 
and I have even seen them commence in March, but 1 don’t think they 
ever lay before Juno, The nest is placed on trees and is composed of 
atioks lined with wool, rags or hair. The usual number of eggs is four, 
«nd they are greeniah-bluo, speckled and marked with brown and raw 
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sienna* The eggs are often elongated. The shell is slightly glossy, 
and fine for the size of the bird. Average size is l*40xl*04/' I have 
taken the eggs as early as February in the Public Gardens, Trevan- 
drum, where the towers of the museum are a favourite site for nests. 

(3) Dbndbocitta rofa. — T he Indian Tree-pie. 

Oatesy No, 16 ; Jerdon, No. 674. 

The Indian Tree-pie, though common in the low country, does not 
seem to be so bold a bird hero as it is described to bo in North India. 
It frequents gardens, but I have never known it to enter a verandah 
of a house. It breeds daring the South-West monsoon. It does not 
ascend the hills. 

(4) DENDROcrrrA leucogastra. — T he Southern Tree-pie. 

Oates, No. 17 ; Jerdon, No. 678. 

This very handsome bird occurs in numbers from the foot of the 
hills to about 3,000 feet always in forest, going about in parties of 
three or four, which moke their presence known by their* noisy cries. 
‘‘Its eggs may be obtained in March and the beginning of April at 
elevations of 2,000 to 3,000 feet above sea-level. The nest is small for 
BO large a bird, and is not domed ; the interior diameter is 8 inches or so.. 
It is placed at 12 — 15 feet from the ground, usually in thick forest, 
sometimes on a sapling, sometimes in a larger tree. Three seems to bo 
the usual number of eggs, cream-white in colour, profusely speckled 
and blotched with ashy and yellowdsh-brown markings, more abundantly 
towards the larger end ; the shell is glossy and fine.” — T. F. B. 

Average of 3 eggs l’13x0*85. 

Sub-family Partnce. 

(5) Parus atricbps. — T he Indian Grey Tit. 

Oates, No* 31 ; Jerdon, No. 645. 

The Indian Grey Tit is said to be found throughout the whole of 
India alike in the hills and plains. In Travancore it is never to be 
seen in the plains. It is occasionally to be met with at the foot of 
the hills, and is not unoommon at the higher elevations, especially 
3,000 feet, and I have shot it on the high range at 6,000 iait. “ It 
wanders about in small parties of four or five individupk#^ — F» IF. B. 

(6) Maclolophus haplonotus. — T he Sontbem Yellow Tit. 

Oates, No» 43 ; JerdM^Jfo. 648* 

This tit is abundant from aboai RJKO feet to the summit of the hills. 
Mr. F. W. Bourdillon aaji ^ it is often found in oompany with tha 
foregoing,” f>., Parus atrioeps. 
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Family— CRATEROPODIDiE. 

Sab-family Crateropodince* 

(7) Gakbulax dklbsskbti. — The Wyauad Laaghing Thrush. 

Oates, No. 75 ; Jerdon, No, 409. 

Flooka of these birds may bo found in thick underwood at nil 
elevations throughout the range. They are a noisy crew, Mr. F. W. 
Bourdiilon says of them : — “ A flock sometimes numbers as many as 
twenty individuals, whioh feed a good deal on the ground, and when 
disturbed utter loud shrill chattering notes of alarm.'’ Mr. T. F, 
Bourdiilon writes : — “ I once found the nest of this bird placed in a tuft 
of grass at a height of four feet from the ground, and composed of 
grass roots and fine stems of grass. It was rather a deep cup and 
contained three very glossy blue eggs indistinguishable from those 
of Crateropus griseus. Unfortunately I left the nest intending to 
bring my gun and shoot the bird next daj^ but on coming to the 
spot on the following morning the nest was empty,” The bird breeds 
in June. 

(8) Tbochaloptkbum fairbanki,— The Palni Laughing Thrush. 

Oates^ No, 9G. 

Oates gives the distribution of this bird as ‘‘ The Palni and 
Anamallai Hills in South Travanoore above 3,000 feet,” As I have 
already pointed out, the Palni and Anamallai Hills are altogether in 
British territory. The bird is however found in Travanoore, but in 
the north and not in the south. It is common at 5,000 feet and above 
on tho Kanan Devan Hills, or high range, the highest peak of whioh, 
Anaimudi, is the centre from which spring the Anamallai on the north 
and the Palni Hills on tho east. Elsewhere in Travanoore it is not found. 

(9) Trociialoptkrum mertdionale. — Blanford’s Laughing Thrush. 

Oates, No. 97. 

This bird is found only in South Travanoore at the summits of the 
hills above 3,500 feet, I have not taken it north of the Achankovil 
Gap where it occurs. It is found in numbers going about in small 
scattered parties. It is by no moans a shy bird, and may be seen 
climbing about the trees searching the leaves for food, and often 
descends to the ground. In addition to the usually chattering notes 
it utters when disturbed, it has a clear whistle of some ten notes which 
may be heard ail day. Its nest has rot been taken, but ns I shot a 
young bird in March just out of the nestling plumage, I conclude 
that the breeding season is about May aud June. 



m JOURlf At, BOMBAY NATURAL HISTORY SOCIETY, Vd. XF- 

(10) ARaYA SUBRUFA.— The Large Rufous Babbler. 

OaJLei, No. 108 ; Jetion^ No. 437. 

Oates gives the distribution of this Babbler as ‘‘the Western Ghats 
from Coouoor and Kotagiri on the Nilgiris to Khandala near Bombay.” 
It is, however, fairly common on the hills throughout Travancore down to 
the extreme south. It frequents thick jungle, but the secondary 
growth in old abandoned coffee clearings is a favourite resort for it. 

(11) Crateropus canorus. — The Jungle Babbler. 

Oa(€8^ No. 110 ; Jerdon, No. 434. 

The Jungle Babbler is common at the foot of the hills. Oates 
remarks that appears to ascend the hills to about 5,000 feet of 
elevation or probably higher in the south.” 1 have not found it any- 
where but at the foot of the hills in South Travancore ; but I got one 
specimen at about 4,000 feet on the high range in the north. 

(12) Crateropos griseus. — The White-headed Babbler. 

OaUs, No. Ill ; Jerdon, No. 433. 

This bird is fairly common in the plains, and especially so about 
Cape Comorin. It breeds in June. Mr. T. F, Bourdillon writes : — 
^‘The eggs vary from three to five in number. They are pretty regular 
cylindrical ovals, excessively glossy, spotless and of a deep greenish- 
blue, much deeper than the eggs of any of the other Malacooiroi. They 
vary in length from 0*9 to I’O and in breadth from 0*62 to 0*74.” 

(13) Crateropus striatus. — The Southern Indian Babbler. 

Oates^ No. 112 ; Jerdon^ No. 59. 

This is by far the commonest of the Babblers in the south. It 
breeds in April and May. 

(14) Crateropus somervillii. — The Rufous-tailod Babbler. 

Oates^ No* 113 ; Jerdon, No. 435. 

I include this in my list of Travancore birds on the strength of the 
specimen mentioned by Oates as having been procured at “ Kollaohal in 
Travancore.'’ 1 have not come across it myself. 

(15) PoMATORHiNUs HOR 8 F 1 ELD 1 I. — The Southern Scimitar Babbler. 

OateSf No. 120 ; Jerdon^ No. 404. 

This is a common bird from about 2,000 feet upwards, and may some- 
times be found lower than this. It is more frequently lieard than 
seen, as it is very shy and frequents thick underwood. Mr. F. W. 
Bourdillon describes it as ‘‘ common at all elevations,” but this is not 
my experience. He further adds : — It builds a large wove nest of 
grass and rattan leaves placed beneath some overhanging bank or tuft 
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of grass, or occasionally in some thick bush.” Mr. T. F. Bourdillon 
writes : — ‘*It breeds at elevations of from 2,000-4,000 foot in January, 
February and March. It always prefers the thick forest, but the only 
two nests I have found were placed by the side of a road. The nest is 
large and domed and composetl of grass and eerul leaves and a good 
deal of moss. The eggs, three in number, are white with very thin 
shells, resembling in texture the eggs of swifts or martins. In shape 
they are fusifonn, the transverse axb running through the centre of 
the egg and not towards one end.'* 

The average size is 1*0 X 0*75. 

Sub-family TimeVun<B. 

(16) DuMEm ALBiauLARis. — ^The Small Whito-tbroated Babbler. 

Oaies^ No, 136 ; Jerdon^ No. 398. 

Small parties of these birds may commonly be mot with from 1,000 
to 3,000 feet elevation in thick underwood. They are shy birds and re- 
quire to be looked for. Colonel Legge says they are common in the low 
country in Ceylon. In Travancore this is not the case, and 1 have 
found them nowhere below 1,000 feet in the bills. Travancore birds 
resemble Ceylon specimens iu having the white feathers of the throat 
white shafted, differing iu this respect from Mysore and Wynaad ones ; 
they are however of a much duller hue of fulvous below, and there is 
no tinge of rufous on the head and forehead which are dark-ashy. The 
white on the throat also is not nearly so conspicuous, and is in fact 
merely whitish and the upper plumage is darker. 

(17) Pellouneum ruficepb. — The Spotted Babbler. 

Oates^ No. 144 ; Jerdon^ No. 399. 

Mr. F. W. Bourdillon writes : — This bird appears to be scarce. I 
have only obtained a single specimen in thick underwood at an 
elevation of 2,500 feet.” It is cerhdnly rare, as I have also only 
obtained a single specimen on the Cardamom Hills at 3,000 feet. 
This w’as in January, 1901. There were two feeding on the ground 
just off the road. 

(18) Alcippe ph^ocrphala. — Tlie Nilgiri Babbler. 

Oatesy No. 164 ; Jerdon^ No. 389. 

Tliis babbler is fairly common at an elevation of 2,000 feet and upwards. 
On the high range it is perhaps more abundant than elsewhere. 
Mr. T. F. Bourdillon says : — “ The nest is one of the commonest found 
in our jungles. It is a neat little oup lined with fine roots resembling 
horse hair, placed without any attempt at protection in saplings or 
IS 
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bnshos from 4 to 8 feet from the ground, and in passing through the 
thick jungle at elevations of from 2,000 to 4,000 feet in April and 
May the nest is oontinually met with. The usual or rather invariable 
number of eggs is two. The ground colour reddish-pink, with blotch- 
ings and markings of red and darker shades of the ground colour. 

The average size is 0*8 X 0*6/’ 

(19) Bhopociciila atrickps. — The Black-fronted Babbler. 

Oatis^ No* 166 ; Jerdon, No. 390. 

I have only taken this bird at elevations of 2,000 feet and upwards. 
It is not so oommon as the next species ; but is found sparingly through- 
out the hill range which it ascends to 4,000 feet, 

(20) Hhopocichla bourdilloni, — Bourdillon’s Babbler. ^ 
Oates, No. 167. 

This babbler is found only in Travancore where it is common 
throughout the whole of the hill range. It goes about in small parties 
and frequents the underwood, uttering a low chattering continually. 
It is perhaps more frequently met with at about 2,000 feet, but I have 
shot it at 6,000 feet on the High Range and also at Kutyani in the 
low country eight miles from TrevanJrum. Mr. T. F. Bourdlllon 
writes : — 1 once had the nest of this bird brought to me with the bird 
itself and have since twice taken the nest myself. In the last instance the 
nest was placed within two foot of the ground and was a domed structure 
not unliko that of Ochrornela nlgrimfa^ but in addition to the exterior 
frame of woven eerul leaves, there was a lining of very fine roots. Both 
nests contained a oouple of eggs, one pair being slightly incubated. 
This bird builds at rather high elevations, viz., from 2,000 feet to the 
summit of the hills, and prefers the outskirts of the forest unlike 
phmocephala which always builds far in. The breeding season is from 
March to May. The eggs are white, sparingly spotted with purplish- 
brown over most of the egg, but at the top the spots form a zone. 

Size 0*75 X 0-52.'* 

Sub-family Brachypterygin.®. 

(21) Myiophonecs horsfieldh, — The Malabar Wbiitling Thrush. 

Oates, No. 189 ; Jerdony No. 342. 

The inconsequent but mellow notes of this thrush, which have earned 
for it the name of the drunken plough-boy, may be heard in the 
neighbourhood of running water at all elevations in the forest- clad hills. 
Mr. F. W. Bourdillon says : — ** 1 have known this species to build on 
ledges of rocks and in a hollow tree overhanging a stream, in ^tllerr 
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oase constructing a rather loosely put together nest of roots and coarse 
fibre with a little green moss intermixed. The female lays two to 
four eggs in April, and both birds assist in the incubation,’’ 

Mr. T. F. Bourdillon writes : — ‘'The Malabar whistling thrush builds 
a firm compact nest exactly resembling an English black-bird’s or 
thrush’s nest, and chooses a site always close to water. I have found 
many nests and this is the invariable rule. Sometimes it is on the 
ledge of a rock in midstream. Some times year after year the parents 
return to a crevice in a rock on the river bank, and sometimes a hole in 
a tree 15 or 20 feet from the ground is chosen. But whether in heavy 
jungle, or in a coffee clearing^ or on a grass hill there is always water 
to be found close at hand. The breeding season is April and May, and 
the number of eggs is usually three. The colour is a very pale greenish- 
white with light green and red spots sprinkled all over it, especially at 
the larger end where they generally run together and form a cap. 
The ground colour recalls that of one type of tlie English jay’s eggs. 

The average size is 0*95 X 1*25.” 

(22) Larvivoka bbunnha. — The Indian Blue Chat. 

OateSj iVo. 191 ; Jerdon^ No, 607. 

The Blue Chat is only a visitor to vSouth Travancore where it may 
often be seen feeding on the paths in open forest on the hills from about 
1,000 feet elevation. It is a shy and silent bird aud does not now 
appear to be as common as it was some years ago. 

On the high range 1 have obtained it as late as 51 ay ; it may there- 
fore possibly bo a permanent resident as it is on the Nilgiris. 

(23) Brachyptbuyx albiventris. — The Whito-belliod Short-wing. 

Oatesy No. 193. 

This is a very shy bird and has to be looked for as it frequents • 
dense undergrowth in the forests at elevations over 3,000 feet, Oates 
says it is found from 1,000 foot upwards, but I have never seen it as 
low as this. Towards dusk it may often be met with feeding on 
the ground at the side of a road. Most of my speoimens have been thus 
obtained. It is not confined to South Travancore, but is found 
throughout the whole range. 

Sub-family Sthiince. 

(24) ZosTERors palpebrosa. — The Indian White-eye. 

Oates, No, 226 ; Jerdon^ No, 631. 

This is one of the commonest birds on the hills from 1,000 feet 
upwards, but more especially so at high elevations. I have never 
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met with it in the low country. They go about in small parties and 
keep up a continuous twitter as they search the leaves for their insect 
food, assuming all sorts of attitudes as they creep among the branches 
and cling in any position. The building season is April and May, and 
the nest is found at all heights from the ground. One I took at 4,000 
feet elevation was on the side of a cutting in the road. It is found 
throughout the range. 

Sub-family LiotrichlncB. 

(25) iEaiTHiNA TiPHiA.— The Common lora. 

Oates f No. 243 ; Jerdon, No. 467. 

The lora is common in the low country about gardens, I have not 
met with it in the hills. Its prosenco may always be known by its 
note which sounds like a prolonged plaintive indrawn whistle on “ A " 
sharp falling to a short note on “ F sharp. Travanoore males have a 
good deal of black about the back at all seasons, and in summer the 
black extends throughout the upper plumage, with the exception of 
the wings, I have taken nests in April in the Public Gardens. 

(26) CflLOKOPSis MALABARICA.— Tlie Malabar Cbloropsis. 

Oates, No. 248 ; Jerdon, No. 464. 

Mr. F. W, Bourdillon describes this as a common bird in open 
jungle with large trees. The male makes an attempt to sing, uttering a 
few notes, somotbmg like those of the Bronzed Drongo (^Chaptia ceneay* 
It ascends the hills up to 4,000 feet, but is not found in the low country. 

(27) Chloropsis jkrooni.— Jerdon's Chloropais. 

Oates, No. 252 ; Jerdon, No, 463. 

Tliis is a very common bird in the low country and at the foot of 
the hills, but does not ascend them. 

(28) Irbna puella. — The Fairy Blue-bird. 

Oates, No. 254; Jerdon^ No. 46 

The Fairy Blue-bird, so aptly named, is very common, frequenting 
the largest forest trees in small parties from the foot of the hills to the 
summit. “ Both sexes have a clear twittering note, which they utter 
from the top of some tree shortly before sunset and during the breeding 
season throoghont the greater part of the day. Their food oonsists 
partly of insects and partly of berries.’^ — F. W. B» 

Mr, T, F. Bourdillon writes : — “ It builds at elevations of from 500 
feet to 8,000 feet above sea-level from January to May. The nest is 
totally unlike that of the Orioles, being extremely rude and flimsy, and 
has for lining a few dead leaves. It has very little depression in it, 
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and ifl about 4 inches in breadth. I have had many eggs brought mo 
and have myself taken several nests. One was in a small tree over- 
hanging a stream at a height of 12 feet from the ground and was well 
concealed, another was in an exactly similar place rather higher up 
the same stream, a third was on a roadside in a thorny bush, and I 
would not have noticed it had I not seen the male bird fly away. 
This was also about 1 2 feet from the ground. The fourth nest was at 
a much higher elevation, but was otherwise similar to those I have 
mentioned. It only contained one slightly incubated egg however. 
The normal number of eggs is two, the ground colour is pale-green, 
but almost covered by the very fine spots of brown and walnut. Those 
spots run into a zone at the larger end, which is present in every egg. 
The eggs themselves are pointed and glossy with a very fine shelL 
The average size is l*0x0'78.*’ 

Sub-family Brachypodince. 

(29) Hypsipetks ganeesa. — The Southern Indian Black Bulbul. 

Oates^ No, 271; Jerdon^ No. 445, 

Numbers of this Bulbul may be seen and heard at about 3,000 feet ele- 
vation and upwards. I have only once met with them much below thiSf 
when I came across a very large flock at about 1,500 feet ; but Mr, F. W. 
Bourdillon says they are “ found also, though in small numbers, at the 
foot of the hills,’^ They are noisy birds, and in the South their notes are 
predominant at the elevation I have mentioned, as are those of Trocha^ 
lopterum meridionale still higher. They occur throughout the range. 

(30) Molpastes HiEMORBHOUs. — The Madras Rod-vented Bulbul. 

Oatesy No, 271 ; Jerdon^ No, 462. 

This is eminently a bird of the plains, where it is very common, but 
I have never met with it in the bills. They breed from February to 
May. One nest I took in a thorny bush on the banks of a fresh water 
lake on March 29th contained two eggs. Another in a hedge of Inga 
dtdeis in the Public Gardens, Trevandrum, at the end of April con- 
tained three young birds. 

(31) Otooompsa fuscioaudata. — The Southern Red-whiskered 
Bulbul. 

Oates, No, 289 ; Jerdon, No. 460. 

This is the commonest of all the bulbuls and is found in the low 
country and throughout tho hills, including the high range np to 
6,000 feet. It frequents gardens in the low oountry and open jungle 
in the hills, and especially secondary forest. 
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Mr. T, Fr Bourdillon writes : — The eggs of this bird are yery 
plentiful from Deoember to June. It builds a very neat com pact oup, 
not unlike a ChaflBuoh^s nest externally, but lined with small roots 
resembling horse hair. This is usually placed in a bush, sometimes 
in the thatch of a building and not far from the ground, and oontains 
three or four eggs, red dish- white, very plentifully spotted with purple, 
red and ashy. The spots generally run into a zone at the larger end, 
but by no means always. The average is 0*0x0*65.” 

(32) loLE ICTBRICA. — ^The Yellow-browed Bulbul. 

Oates, No. 295 ; Jerdon, No. 450. 

The Yellow -browed Bulbul is almost as common as the last, but is 
confined to the hills, where it frequents forest. I have seen it at all 
elevations from the foot to 2,000 feet in the south, above this in Pirraerd 
and the Cardamom Hills, and still higher in the High liange. It 
goes about in small flocks. 

(33) PvcNONOTUS GULARXS. — The Ruby-throated Bulbul. 

Oates, No. 303; Jerdon, No. 455. 

This bird is not common, I have found it in open forest at the foot 
of the hills and also in thick forest at about 2,000 feet. On the gh^t 
road to Pirmord it may be mot with more frequently than anywhere 
else. 

(34) Pyononotus luteolus, — The White-browed Bulbul. 

Oates, No, 305 • Jerdon, No, 452. 

I have not met with the White-browed Bulbul myself, but my 
collector shot two in the low country near Cottayam in North Travan- 
core in August, 1393. Since then I have had no more specimens. 

(35) Micropus ph.tocbphaluj*. — The Grey-headed Bulbul, 

Oates, No, 313 ; Jerdon, No, 457. 

This is a forest bird and I have only found it on the hills at about 
2,000 feet elevation. Oates says it is found from about Anjengo in 
Travanoore.” Anjengo is on the sea coast, and I doubt its being found 
there. If any specimen is so labelled it has probably been bought 
from an Anjengo oollector. There used to be several of these men 
who made a living by shooting birds on the hills and bringing their 
skins for sale. They never labelled these and always said they came 
from Arfjengo. I have shot this bird at only one place in the plainsi 
and that is Kuttyani, which, as I have said already, is an exceptional 
locality where the old forest is still standing. 

{To be conltinued,) 
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NOTES ON THE ANOPHELES IN CEYLON AND 
ON THE LIFE HISTORY OF ANOPHELES 
FULIGINOSUS. GILES. 

By 

Major N, Manders, r.a.m.o., f.k.s. 

Remarks and Drawings — Plates A and D — by E. E, Oreen, 
F.E,S,^ Entomologist to the Government of Ceylon^ 

Many of these notes will be found ideutical with those of Dr. Sambon 
when studying the life history of Anopheles macidipennis^ (Meign), 
British Medioal Journal, January 2Gth, 190J, but it will probably be 
found necessary to study ooinpletely each species of the genus in our 
attempts to unravel many still obscure matters connected with mosquitoes 
and malaria ; hence these notes taken at Trincomalie, extending from 
November 1900 to June 1901. 

Anopheles^ in my experience, can be more readily collected in the 
larval than in any other stage. The general appearance of the larva is 
now well known. If yon find an insect (in appearance like fig. 1 of 
the plate) which, when alarmed, wriggles head first to the bottom of a 
glass, and after remaining there for a minute or two wriggles tail first 
to the surface ; which on the surface progresses tail first in a skating 
manner and which finally rests wdth its hiil against the side with its 
head pointing to the centre, you may be pretty certain you have obtain- 
ed some member of the genus Anopheles. 

1 find that, in order to discover the larvto of Anopheles^ the following 
principles must be borne in mind : — 

1. A certain amount of the food plant must be present, 

2. The water must be tolerably clear ; I have never found them 

in muddy water. This is directly contrary to some observ- 
ers : see The Campaign Against Ague/’ by Herbert Dur- 
ham, F.R.C.S., British Medical Journal, March 2nd, 1901, 
who writes : “ In fact, all the pools in which I have met 
Anopheles^ larv® here (para. 1) have been muddy and 
without manifest green growth.” 

3. If the food plant is so abundant as to form a thick scum over 

the entire surface of the water, Anopheles is absent. 

4. It is absent as a rule in temporary collections of water such as 

puddles of rain water, unless the food plant is present, 
which is unlikely. Culex can be found anywhere, and is 
altogether a more robust creature than Anopheles, 
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A word as to the method 1 have fotmd most suooessftil for collecting 
the larvse. Select a tank of any size, near a native village, which has 
floating on its surface a collection of water weed, but not sufficient to 
form a scum over the entire surface. Take a peg tumbler and skim the 
surface of the water, preferably in clear water near the margin between 
the masses of weed ; do not skim too rapidly, or the contents of the 
tumbler will be washed out as rapidly as they are taken in, or 
too slowly, otherwise the larvw will have time to dive to the bottom ; 
but with a happy medium begotten of experience. A strange collection 
of the denizens of the pond will be found in the tumbler, but alter 
allowing tlie cbntenta to settle, the Anopheles larvae will come 
to the surface and can then be transferred to another vessel—- a French 
plum jar does admirably. Where the larvce are abundant, a hundred 
specimens or more can bo collected in an horn*. It is quite immaterial 
whether the tank is full of frogs or not : one can frequently obtain a 
haul of larv© in their immediate proximity. It would be wearisome to 
recount ray manifold difficulties in bringing my larv© to maturity, and 
it is to enable others to avoid my numerous pitfalls that I write 
these notes. 

The larv© require constant sunshine, plenty of water weed and a 
vessael with a broad surface. I lost numbers by keeping them in a 
French plum jar in the shade ; now I expose them to the full sunlight 
all day. A glass finger bowl does admirably, and being placed in the 
sunlight causes the food plant to grow. It is not necessary to cover 
the bowls with muslin, but they should be examined most carefully 
every evening, and any larv© turned to pup© should be at once 
transferred to glass test tubes with a teaspoonful or so of water and 
carefully stoppered with cotton wool. It is important that all bowls 
and test tubes should be labelled with the place and date of capture. 

By varying the amount of sunlight and the temperaiuro of the 
water the growth of the larv© can be materially hastened or delayed. 
It is advisable to remove from the bowls any other water creatures, 
such as the larv© of dragon flies, water beetles, “ water boatmen,” etc., 
which no doubt feed extensively on Anopheles, 

The staple food of the larv© is no doubt the green alg© floating 
on the water, but it is not by any means their only food. I have seen 
them eating pieces of J!^ais gratninea and have kept and reared 
larv© on a minimum of vegetable diet, their chief sustenance being 
derived from the decaying bodies of insects such as butterflies, cock* 
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foaches, etc., put in the water ; the cost skins of the larvae and pup» 
are also oooasionally nibbled at. I have not actually caught them 
in the act of cannibalism, though I have seen it stated that some 
species are addicted to the habit of devouring their weaker brethren* 

The larvae us a rule lie horizontally on the surface of the water, 
usually on the outskirt of any patch of water weed at the margin of 
which they feed. They appear to be very ravenous creatures, the 
whorl organs which bring food to the larvae by the current set up by 
their rapid motion being almost incessant throughout the day, though, 
as far as I am aware, they cease feeding at night. 

Perhaps the most remarkable thing concerning the habits of tlie 
larva is its method of feeding. The head is attached to the thorax by 
what might almost be termed an universal joint ; it is capable of being 
turned round in almost a complete circle. Its usual method of feeding 
has been well described by Dr. Sambon (loo. cit.) and Mr^ Austen 
(Practitioner, Vol. LXVL, No. 3). Lying flat on the surface of the 
Water, by a sudden and extremely quick movement it revolves its liead 
until the mouth becomes uppermost, the whorl organs are then rapidly 
expanded and retracted, or rather perhaps by a to and fro movement a 
ooDsiderabie current is produced by which the particles of food are 
brought to the mouth ; after some time the wliorl organs cease their 
movement and the head is as nipidly turned round again. The larva 
also fixes itself by its caudal bristles and feeds below the surface 
amongst the weed in a more natural manner ; it is in this position that 
the delicate hairs which are set between the antennso are best observed. 
The function of these liairs, it has been suggested, is to support the head 
when it is feeding mouth upwards. In captivity the majority usually 
lie parallel with eacli other round the margin of the bowl with their 
heads all pointing to the centre, 

I am unable to say, in spite of close observation, how many times 
eodysis takes place in the larval stage, but I think not more than 
five or six. It invariably takes place during the hottest time of 
the day, usually between 12 p.m. and 3 p.m. A slit appears on 
the dorsal surface of the skin out of which the larva wriggles 
toil first. The head, thorax and tail are then colourless, the various 
parts of the head being indistinguishable and remaining so for some 
time. The change takes about five hours to complete from the time of 
the rupture of the skin to the return of the head parts to the normal ; 
the larva afterwards proceeds to eat vigorously. 

14 
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The krva dies iippidly if removed from the water wfiA placed on a 
dry surface, but will survive for several hours, possibly days, in a single 
drop of water. I have seen it advocated that the desiruotion of 
Anopheles oan be extensively effected by dragging th# tanks by means 
of small skeined nets, and no doubt enormous nun^bers of the larvss 
could be destroyed by systematically dragging the tanks and freeing 
them from water weed ; but, if such a course be pursued, care should 
be taken that the net be not again used until perfectly dry, as the larvce 
will easily survive in the film of water clinging to the meshes of the 
net, and will be simply replaced in the water. 

The larvse of Anopheles fuUginosus are killed in less than twenty- 
four hours in a fifty pSr cent, solution of sea water and in a twenty-five 
per cent, solution in a little longer time ; in a five per cent, solution 
they will live for several days. The salt water acts as a direct irritant 
to the breathing tubes, as the insects constantly try to clean them by 
passing them tlirough their mouths. 

[It i« probable that, under natural conditions, aoxne apecies of AnophtUt ate able 
to bread in sheltered bays and inlets of the sea. I found A. rosHi swarming in the 
bungalows at Battioaloa where fresh water exists only in the deep wells used for the 
supply of drinking water. There is no fresh surface water anywhere in the neigh- 
bourhood. Some other CulUida can make themselves at home in water baying a 
salinity of over 1 per cent, I particularly noticed an instance In which Atmigtres 
ventralit Walk., bred freely in a vessel of dilute sea-water containing 1*05 per cent, 
of salt. The vessel was exposed in the verandah of my laboratory and was utilised 
by the mosquitoes, although they had free choice of fresh wdtor in the immediate 
vicinity,— BL E. G-.] 

In the case of a Cule,^ larva placed in a saucer full of water, with 
five drops of kerosino oil added, death took plaoo in a quarter of an 
hour ; the long straight breathing tube was evidently in difficulties ; 
towards the end the larva swam about with its mouth out of water like a 
fish in non-aerated water. Korosine oil induces death from suffocation^ 
carbolic acid and izal apparently act as caustics. The larv» of Cules! 
wore killed at once in carbolic lotion 1 in 40, but the pupae lived over 
an hour; izal destroyed both larvae and pup® immediately. The 
chitinoua envelope of the pup® protected it seemingly from the action 
of the carbolic acid for some considerable time. This strength carbolic 
acid is evidently a very feeble insecticide. 

It is difficult to ascertain the exact length of time required for the 
development of the insect from the egg to the imago, as hitherto I have 
not discovered the egg of Anopheles fuUginosus. I have frequently 
found the larv® when they have measured only 1 mm, in length, and 
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presuming that the temperature is pretty uniform as it is at Trincomalie 
at this time of the year (March-May), namely 93® in the shade and 80® 
at night, the time required would Ik) not less than three weeks under 
favourable oircumstanoes. A rapid succession of broods is constantly 
taking place during the active life of the imago, from January to Juno 
at any rate, as is evidenoed by the different growtlis of the larvae when 
collected. 

The pupa of Anopheles fuUgtnosus can, I think, be scarcely distin- 
guished from others of the genus ; it is extremely active when disturb- 
ed, progressing by a rapid to and fro movement of its two caudal fins ; 
as a rule it remains quiescent on the top of the water with the air tubes 
just awash. On being disturbed it seeks refuge by diving to the 
bottom tail Brat and hiding in the interstices of the water weed, but it Is 
unable to remain under water for any length of time and ascends again 
by its own buoyancy. 

It remains in the pupa stage almost exactly twenty-four hours ; the 
final change from the larva to the pupa takes place towards sunset, and 
twenty-four hours afterwards the imago is produced. Invariably, the 
imago is hatched out between the hours of 7 p.m. and midnight, 
usually between 7 p.m. and 8 p.m., and takes place thus - 

The back of the thorax at its apex becomes slightly tilted up for 
some few minutes, the tail parts — which as a rule lie curled forwards 
beneath the head — become extended, and this is the first obvious sign 
that the final stage is about to take place. One or two violent con- 
tractions and extensions of the tail cause the thorax to split down the 
centre ; there is then a momentary pause, after winch the contents of the 
thorax and abdomen shoot forward, causing the insect to rise suddenly 
from its case and remain at a somewhat acute angle with the pupal 
covering; the fore and middle legs being now extended, release the head 
and palpi which were tucked up underneath the thorax. Immediately 
the head is released, the insect shakes itself free from the pupa case 
and crawls on to the surface of the water, if no other support be 
near ; the wings are developed almost instantaneously, but are somewhat 
limp and unavailable for flight until five minutes have elapsed ; the legs 
are, however, stronger, and it is on them that the insect depends in 
the first instance. If the wings get wet, the insect is done for, as it 
thus lies helpless on the water. The above performance takes rather 
less than a minute for its oompletiom The ability of the insect to rest 
on the surface of the water without injury is noteworth}'. In colour the 
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pnpa is pale brown^ beooming darker brown as the insect reaches mai^ 
tnrif7« Frequently the pupa is in the first instance pale green and thia 
is more frequently the case if the change takes place amongst the food 
plant. The eyes can always be distinguished as two black spots. 

The resting position assumed by the perfect insect is similar to that 
of other species of the genus and at once distinguishes it from Cvlex^ 
Personally I fail to see how they can for a moment be confounded 
once the characteristics of the insects are recognised. Anopheles fuli-^ 
ginosus is altogether a more delicate-looking creature; the wings are 
kept closely pressed against the body, and the head being very small 
and in the same straight line with the body (and also the palpi) the in- 
sect when at rest looks like a thin thorn stuck sidewa^ s into a bit of 
wood. The posterior legs are frequently elevated above the body, 
more especially when resting on a perpendicular surface, and it has a 
curious hahit of waving them about with a rotatory motion for some 
time at short intervals. They frequently do this when feeding on 
banana or imbibing blood ; wliether the snow-white tarsi are of any 
particular benefit to the insect during these manoeuvres I am unable 
to say, possibly they act as warning’* organs. The humped back and 
robust thorax of Culex is to my mind quite distinctive. 

[This habit of elevating and waving the posterior pair of limbs la not peculiar to 
this Bpeoies or genus. I have observed it in many species of Cv,le(c and allied genera 
when feeding, or when coining to rest after a flight— B, E. Q.] 

This species of Anopheles will live two or three days without food^ 
but they readily suck the juice of a ripe banana, and the females sack 
blood without much persuasion. The mules do not suck, this disagree- 
able practice being confined to the female. Their greed is remarkable : 
they fill themselves to such an extent that the blood exudes from the 
anus, and even then after a surfeit of blood they will make a dessert off 
banana. I know of few insects so quick in their movements as 
Anopheles fuliginosuSf and one has to be extremely careful lest any 
escape from confinement. They make for any hole in the muslin in a 
moment and get through with remarkable nimbleness. They will, 
however, almost invariably fly to the top of any vessel containing 
them 5 if kept in a test tube they settle on the cotton wool, and if the 
test tube is inverted they will then make their way to the bottom end. 

In the tropics one has to remember that the banana is not only 
attractive to Anopheles but to other things as well, and the cage should 
therefore be kept with Us legs iu water. I have found before now a 



Journ. Bomift. Nat. Soe. 


riatfi A 



ANOPHELES FULICINOSUS, Giles 


A. P. OOMTtl A CO. LITH lOMI 




NOTES ON ANOFtiElES IN CEYLON. 


271 


twarin of minute ant 3 in the cage, which they had entered by cutting 
a small hole In the muslin and through which Anophele$ was on the 
point of making its way. On a still more sad occasion 1 found that 
a misguided rat had eaten, in the night, a hole through the cover, with 
the result that about a dozen Ano^pheles which had had a satisfactory 
meal from my arm in the evening had escaped ; as there were some 
fever cases in the hospital oloae by, I experienced the feelings of a man 
who has inadvertently let loose a live torpedo in a crowded harbour. 
The cage therefore must be protected from every possible assailant. 

Anopheles fuliginosus has the same musical note as the ordinary 
Culeo!, at least my unmusical ear can detect no difForenco. Not 
only is it an exceedingly nimble, but it is also a fearless creature. 
I have repeatedly examined tlioin, when feeding, with a Ions of 
focus without any symptoms of apprehension on their part. 

Description of full-grown larva (fig. 1) under Jens focus. — Length 
5 min. comprises a head, thorax and nine segments. The head (fig. 
2) bears the eyes, antenna?, mouth and whorl organs. It is usually 
pale brown mottled with darker brown, particularly about the mouth 
parts ; globular slightly produced anteriorly. The eyes, two in number, 
are placed at the base of the antennie — black. Antenna) two-thirds 
the length of the head project forwards and outwards to a level with 
or beyond the whorl organs, usually pale brown in colour, minutely 
forked at apex — black. The whorl organs are situated on the anterior 
portion of the head close to tlio mouth and consists of two bundles of 
extremely fine hairs convex outwards ; internal and jxirallel with them 
is a single long straight seta on either side passing directly forwards. 

The thorax is larger than the head or abdominal segments, some- 
what quadrate, broader from aide to side than from before backwards, 
broader posteriorly than anteriorly ; translucent, varying in colour, but 
usually pale olive green externally, darker olive green in the central 
line, with two v’hito or whitish circular markings anteriorly on either 
side of the dorsal line. It bears several 6ne setie, sometimes almost 
in tufts, more particularly on the anterior border and posterior anglO) 
the latter being much the longer — all projecting forwards ; a few also 
are on either side of the central line. 

Segments usually green with darker central line, the penultimate 
segment greenish red. The first three have from their posterior 
angle fine bundles of branobing set® which branch boldly forwards. 
The neit four are likewise provided, but the set® are exceedingly 
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delicate and are either at right angles with their segments or pass back- 
wards parallel with the body. They have their origin at the posterior 
angle of the segment. Besides the above, on the 5th to 10th segments, 
at their posterior angles, are arranged radiate tufts of hairs diflBoult to 
discriminate under suoh a low power and which probably serve as floats 
(fig. 3) to support the body on the surface of the water. 

[These floats have a different structure to the other bundles of hairs* Each float 
consists of a peduncle bearing a radiate sories of acuminate flattened scales (see 
Fig. 3>— E. B.O.] 

The breathing tubes, two in number and reddish in colour, lie parallel 
with eaoh other and pass backwards over the last segment but not 
beyond its anterior third ; they arise from the eighth segment from 
somewhat enlarged dark green bases. 

The ninth segment (fig. 4) is pointed posteriorly and cafties three 
bundles of hair, the central one directed backwards and half the length 
of the external ones which pass outwards and backwards. Beneath them 
is a somewhat thick bundle of hair by which the insect is enabled to 
attach itself. 

The larvae under a lens of f'* focus may bo thus distinguished at 
various stages of growth. 

Larva 1 mm. Head light rod, mottled with darker red, sometimes 
dark brown, base of head dark red. Antennae brown eyes not distin- 
guishable ; thorax smaller than head, anterior third white, posterior 
two-thirds olive green and body olive green. 

Larva 2 mm. Head reddish mottled with darker brown, thorax not 
broader than the head, anterior portion white, usually forming a white 
collar at the junction of the head with the thorax, remainder of thorax 
dark olive green, body the same with darker central line, penultimate 
segment paler, breathing tubes brown ; the branching setae on the 
various segments quite distinguishable. 

Larva 8-4 mm. Head dark reddish brown mottled with lighter 
brown, thorax broader than head ; collar less conspicuous, particularly 
so in middle lino, but very variable • very frequently the collar is 
replaced by two conspicuous white dots on either side of the middle 
line, occasionally with a brick red spot between them. In other speci- 
mens the spots are translucent green, almost the same colour as the rest 
of the thorax. 

Larvfis kept in a vessel of clear water with a sheet of white paper 
beneath, are altogether paler iq colour than above and may even be 
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lltogether reddish brown, light greyish brown, or with numerous small 
Vhite spots scattered down the dark central line. 

Pupa (fig. 5), length 5 min„ pale green or light brown changing to 
dark brown before emergence. The head and thorax are confined 
In one common ohitinous semi-transparent envelope through which the 
Various organs, especially the eyes, can bo made out. On the dorsal 
Surface is a pair of beautiful white funnel or trumpet-shaped breathing 
Organs. The tail parts are bent round under the head and bear on the 
last segment a pair of white spatula-shaped ‘‘ fins (figs- fi, 7). 

[Tho pupa bears a single pair of floats on the dorsal surface of what appears to be 
the first abdominal segment. Each caudal fin carries a short curling seta at its 
Extremity Cftg* E- B. O.] 

Imago (fig. 8), expanse 5-6 mm. Male and female ; head black 
Covered with greenish grey hairs with longer whitish hairs on the 
Vertex ; eyes black. 

Antennm black minutely ringed with white ; that of the mala 
(fig. 10) plumose ; of the female ciliated. 

Palpi of male greyish brown variegated with white, the plumose tips 
delicately white ; of female Ist and 2nd joints brown, the 5th white, 
the 3rd and 4th brown ringed with white at the joints. 

Proboscis brown ringed with white just before the tip. 

Thorax dark greenish grey with two obscure longitudinal black lines 
On either side of the middle lines ; beneath black mottled with bluish 
Jroy. 

[Dorsal area of thorax with longitudinal series of pale scales. — E. E. Q.] 

Abdomen dark greenish grey. 

Legs, coxre brown. Prothoracio legs. Femur and tibia pale brown. 
Tarsus brown ; joints ringed with white. Ungues brown. Mesothoracio 
legs. Femur, upper f golden brown, lighter on the inner side, lower 
^ black with a rounded white spot above the joint, which is also 
white. Tibia similar to above, but with no rounded white spot. 
Tarsus almost entirely brown, joints obscurely ringed with white. 
Ungues brown. 

Metathoracio logs similar to tho mosothoracic ; the first joint of the 
tarsus is brown, the remainder snow white. 

Wings of both sexes blackish, fuscous or dark fulvous, due to alter- 
nate patches of lighter and darker scales on the veins. 

The costa, mediastinal and first longitudinal veins black. Costa 
with five white spots. The first small confined to the costal margin 
and close to the base of the wing. The other spots extend on to the first 
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longitudinal vein. The second nearer the first than the third, which is 
usually nearer to the fourth than to the second. Five close to four at 
the apex. The second and third the same size ; the fourth rather 
larger. Cilia alternately black and fulvous, the latter where the veins 
join the margin of the wing. 

[There is a considerablo range of variation — not in the actual pattern of the wing- 
markingt>i, but in the intensity and extent of the dark scaled areas, and oonsequently 
in the sise of the pale spaces. In some examplosi the membrane of the ^ log is itself 
tinged with fuscus. The membrane is also ninformly specked with minute black 
bristles. The cilia (fig. 9) consists of a double row of elongate lanceolate scalesi 
those of the lower row only half the length of the upper soalea'-E. E. Q.] 

The relationship between Anopheles fuUginosus and malarial fever, if 
any, is obscure. Trincomalie for the last hundred years, indeed since 
the British occupation in 1795, has had a most unenviable reputation 
on account of its unhealthiness. In 1898 the mortality amongst the 
native population was 56 per 1,000, the highest in the Island,, and due 
almost entirely to malarial diseases. The fever amongst the garrison 
has until the lari three years been very severe, Fort Frederick, where 
the majority of the troops have until lately been quartered, is built 
upon or rather occupies the whole of a peninsula projecting into 
the Bay of Bengal composed of gneiss with outcrops of quartz much 
disintegrated on the surface. It is connected with the mainland by a 
causeway and moat (of which more anon). The unoccupied portion of 
the Fort is covered with light jungle. It is separated from the native- 
town by an open common about a mile and a quarter in circumference 
which is military land used as a parade ground. At the beginning of 
the British occupation this was a dense mangrove swamp, but wae 
drained about the year 1800 by Colonel Clmmpaine. The town is 
very low lying, the surface water being only a few feet below the level 
of the soil. There are numerous cocoanut plantations in and around 
the town, and during the North-East Monsoon the water is banked up 
to water the young growing trees. There are also on the outskirts 
several tanks surrounded by Hindoo temples and other buildings, which 
mostly consist of mud huts or shelters composed of palm leaves and 
thatch. The town contains 11,000 inliabitants. The tanks are used 
for washing and frequently for drinking purposes, but are not so foul as 
those usually seen in India. Immediately beyond the town, and 
extending inland in all directions for somo hundreds of square miles, is 
a dense forest and almost impenetrable jungle highly malarions for a 
great portion of the year and maintaining a scanty population of fever- 
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stricken people who eke ont a miserable existence in a few scattered 
villages. 

The opinion of the natives as to th^ causes of malarial fever is inter- 
esting, founded as it has undoubtedly been from direct observations for 
many years and probably the accumulated experience of centuries, and 
it is interesting also to note that various medical officers serving 
with the troops in Trincomalie have from their own observations 
formed similar opinions to those held by the many intelligent natives of 
the district. So long ago as 1798 Assistant Surgeon Colin Rogers, of 
the 80th Regiment, gave in his medical report a very comploto account 
of the reasons which induced him to think that the cause of the malarial 
outbursts were duo to the South-West Monsoon blowing into the Fort 
after traversing many miles of noxious jungle. lie says : — 

During a rosidence of 4 years at Trinoomalio I have always observed 
“ that the season has been most healthy when the rains fall early in November 
or December and the setting in of the Houth-West Monsoon is late. In 
“ this case the North-East Monsoon or sea wind, continuing to blow for 
** several months after the falling of the rain, the country is rendered in a 
**^reat degree dry and the unhealthy vapours are dispersed before the wind 
shifts to the south-west and blows over the land which in the uoigh- 
** bourhood of Trincomalie is in many parts marshy and almost entirely 
covered with jungle. The rains at Trincomalie commenced in November 
“ last and ceased early in January, since which time there has boon dry 
“ weather with a regular sea breeze which 'continued to prevail until the 
“ end of April, by means of which the unwholesome vapours are blown from 
the Fort and the stagnant water will be nearly dried up before the mon- 
soon changes. 

“ In the year 1797, on the contrary, during which the troops suffered much 
“ from remittent fever and berry-berry, tlio rains fell late in the season and 
the monsoon changed early in April, so that there was much moisture in 
“the jungle and stagnant water on the ground when the south-west wind 
“ set in, and blowing over the land carried the unwholesome vapours ti>W}irdH 
the Fort and produced diseases similar in their nature and almost cijual in 
their malignity to those lately contracted in the Candy an territory/’ 

It was in 1898, exactly one hand rod years after the above was 
written, that the medioal officer in the same station attributed an 
outburst of fever in Fort Frederick to precisely similar causes as his 
predecessor had done a century previously. He writes : — 

I attribute the great decrease in fovcps to the fact: that the past year 
" has been a very dry one ; very little rain fell after December 1897, all 
“ the country was thoroughly dry before and during the hot weather (March, 
''April, and May). The usual bad months proved healthy. There was a 
"sudden large increase in fevers during June, It sot in with the coin- 


15 



21$ JOUnNA£f,BOJiiBAY NATUMAL HISTORY SOCIETY, Val XV. 


** mencemont of the South-West Monsoon, which is a tery dry land wind, and 
chills are very easily caught if men sit about in wet clothes. This year the 
‘‘majority of the oases came from Fort Frederick and not from Osteiibury 
“ as in the previous year. There is a moat to the south-west of the Fort, 
“ which had a lot of stagnant water left from the previous rains. This was 
“ drying up very rapidly and gave off a very offensive smell, and I think that 
“ much of the fever was probably due to this little marsh, as at change of the 
“ monsoon the marsh air was swept over the Fort and it was the people in the 
“ low ground that suffered mostly. This moat has since been filled up.*’ 

It was about the year 1898 that the mosquito-malarial theory was 
becoming more widely known, and it is likely enough that this will be 
the last medical report in which malarial fever is attributed to offensive 
smells. However that may be, many points yet remain obscure. With 
regard to the moat, no douht this was a fine breeding place for Ano- 
pheles, whioh found thoir way readily into the barrack rooms almost 
overlooking it, and now that it has been filled up, Anopheles and fevers 
have to a large extent disappeared, a great good being effocted, though 
through mistaken reasoning. 

It has been suggested to me that the south-west wind blows Ano- 
pheles with its lethal poison into the Fort : this I am quite sure is not the 
case. It is contrary to the habits of all mosquitoes to allow themselves 
to be blown about the wind. The stronger the wind the more they 
seek the shelter of bushes and so forth, and they seldom show tboin- 
solves during the pro valence of a strong wind. 

There arc one or two questions very interesting in themselves whicli 
await solution by future observers here • — for instance, does Anoiliche 
fuliginosvs convey malarial fever? My own impression, given with tlio 
greatest deference, is that it does not ; otherwise I cannot account for 
the present state of affairs. For the last fivo mouths (January — May) 
Anopheles fulujinosus has been breeding in swarms in the tanks ini the 
town; but malarial fever, except for a fow cases (sufficient to be a means 
of spreading the malarial poison), is remarkable for its absence. 
During this last fortnight (May Ist to 14th), when the little monsoon 
broke, the fever began to show itself. This in other ways is not a 
healthy wind; when it first starts, coughs, colds, and general malaise 
are very common, but pass off when the wind is thoroughly established. 

[In a recently published paper on “ Malaria in India by Capt. S. P. James 
(Scientific Memoirs OifficorB of the Medical and Sanitary Departments of the 
Government of India, New Bories, No. 3, p. 89) the author writes of A^fuliginasus ; 
“ Bxporimciitally we have shown that the parasites of quartian, tertian and malign- 
ant tertian malaria will develop in this mosquito. Wo have not, however, found it 
infected under natural conditions. £. G.] 
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Possibly the poison is conveyed by the other species of Anopheles. I 
have found here another species whicdi at the present moment is 
very rare, at least so far I have only taken two specimens. 

[I have been unable to determine this species to my satisfaction. It is very near 
A. rottii^ but has a more silvery thorax, Cf >1. rottaii^ also, Capt. James writes: 
“ Experimentally wo have proved that the throe species of tho human malaria 
parasites will develop in this mosquito, but wc have never yet found It infected in 
nature.'**— B. E. O.] 

It h possible that for some obscuro roason it is now approaching 
extinction ; possibly it will bocomo active at the onset of the South- 
West Monsoon, It may puzzle some of my readers that this should bo a 
dry wind, but tho explanation is that it loses its moistnro when passing 
over tho hill country in the south-west of the Island. 

A^ofe . — June 20th. So far there has been an almost entire absence 
of fever this year, Anopheles still breeding in the tanks. 

[Recent study of tho larvro of mo^^quitoos of tho genus Anophela has shown that 
good specific characters may be found in the form of the 4 frontal hairs always 
present on the anterior margin of the head. They are usually more or less obscureil 
by the extended whorl organs, and can be best observed when those organs are 
retracted or removed. In some species, the 4 hairs are simple and uubrauohed : 
in others, the inner hairs may be simple and the outer pair branched : in yet others 
both pairs may bo plumose, In varying degrees. 

In the present species, the median hairs are slightly, and the outer hairs densely 
plumose (see fig. below) 



Frontal hairs of larva of AnopMes fuUginoiuu 

In Vol. Ill of his “ Monograph of the Culicldas,’' Mr. Theobald has sub-divided 
the genus Anopheles^ and now places fuligino$%$ in the genus Nyttorhynchui of 
Blanchard.— B.B.G.] 
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EXPLANATION OF PLATES. 

Plato A. 

Fig. 1, Jjarva, dorsal view : X 20. 

„ 2, Hoad of larva, ventral aspect : X 100. 

„ 3, Dorsal float of larva : X 400. 

„ 4, Posterior extremity of larva, from the side : X 80. 

(The exigencies of the plate have necessitated the 
inversion of this figure. The dorsal margin is 
below). 

Plato B. 

Fig. T), Pupa, side view : X 15. 

„ G, Posterior extremity of pupa, ventral aspect : X 40. 

„ 7, One of the caudal fins : X 40. 

„ 8, Adult female, dorsal aspect : X 15. 

„ 9 Part of fringe, from inner margin of wing : X 850. 

,, 10, Head of adult male, dorsal aspect ; X 20. 
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THE TREES AND SHRUBS OF THE LONAVLA AND 
KARLA GROVES. 

G. A. Qammib, F.L.Sm Professor of Botany and Agriculture, 
College of Science, Poona. 

The groves botanically examined were five in number : the firsts 
also the largest and most popularly known, in Lonavla at the head of 
the Bhor Ghat, consisting of a broad belt of large trees and with many 
enormous climbers ; the second, a small wood to the north, near the 
Tower of Silence with fine specimens of Anodendro)\ and Gnetum ; the 
third, a small wood to the south of no special interest ; the fourth, a 
larger wood on a small, conical hill, near the railway line about half 
way between Lonavla to Karla, in which the trees are literally festooned 
with large climbers ; and the fifth, the wood at Karla village lying 
between the railway station and the cave toraplo, in many respects the 
most interesting of all. The majority of the trees and shrubs are either 
in flower or fruit during the hot weather, when the smaller plants are 
absent, so that the botany of the scattered areas under consideration, 
being of limited scopes and yet well diversified, would offer a favourable 
opportunity to any one wishing to lay the foundations of a practical 
knowledge of Systematic Botany. It must bo understood that the 
country immediately surrounding those woods is very bare in the dry 
season. The woods at Lonavla itself are well separated and the fourth 
and fifth lie far apart. Southwards the ridge of the Sakar Palhar range 
is seen covered with low jungle. 

The woods are supposed to be sacred groves in which are preaorv<Hl 
tlie remnants of forests which once covered tlio Deccan. There can be 
hut slight grounds fur this supposition, because the greater proportion of 
the trees and shrubs enumerated here belong strictly to the Konkan 
Flora and they exist under Konkan conditions now, as even the Karla 
wood, which lies farthest from the Ghat, is well within the heavy rain- 
fall zone where the extreme temperatures of the Deccan do not prevail. 
The groves at Lonavla are scattered over a wide extent of laterite, and 
there is no reason why the whole station should not bc^ covered with 
equally good trees, but the fourth and fifth woods are on isolated 
mounds of sandy laterite, rising out of a darker soil, and it is interesting 
to observe how their growth diminishes and at length ceases as their 
margins merge into this darker soil. Their existence is probably as 
much a matter of soil as of climate. No forest patches of the same 
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obaraoter. are again met with in journeying towards Poona. If the 
Deccan were ever covered with such forests its climate and soil must 
have been vastly different in former times. 

The locally acoepted vernacular names are added to most of the 
botanical to assist any enquirer who may workover the same ground. 
Most of the details were taken down on the spot in my field note books. 
I have also pointed out a few of the facts which struck me as being very^ 
interesting when they came under my own observation, but iho8(^ 
woods teem with absorbing lessons to a field botanist and they furnish 
an endless series of botanical problems. 

Ranonculace^. 

Clematis hedysarifolia, 2). (7. Bendri chi veL 

In all the woods. It is really the commonest small climber in 
Karla wood ; but all the plants are browsed down to a height of six inches 
or so. At its best it is never more than a harsh meagre plant. Its 
brownish flowers are neither conspicuous nor abundant. Its congener 
Clematis triloba (Mor vel) beautifies the rugged Deccan Hills in the 
autumn and its flowers have the delightful scent of May. 

CAPPARIDBiE. 

Capparis Moonii, Wight, Wagatu 

A spindly climber in dense thickois, but densely covering isolated 
bushes in the open. The largo white flowers are very handsome, but 
they fall in pieces very rapidly. 

CratsBva religiosa, Forst. /. Waivbarang. 

One small tree planted in Karla village, 12 feet high, stem clear for 
6 feet, girth 1 foot. Petals white, turning yellow, distinctly clawed. 
This small tree is usually found near temples. 

MALVAOBiB. 

Thespesia populnea, Soland, Bhendi. 

Cultivated in Karla village and not an actual denizen of the wood. 

Flower large, yellow, with a dark purple eye. 

Thespesia Lampas, Dalz and Gibs. Ran Bhendi (a vernacular name 
applied indiscriminately to many shrubby members of this order). A 
lanky shrub bearing fine yellow flowers with dark rod centres. 

Bombas malabaricum, D.C. Saier. 

Largest plant in our area measured 60 feet in height, stem clear for 
25 feet, girth 11 feet. Fruit inches by If inches, valves woody, 
brittle, placentas and inner part of dissepiments yellowish brown ; large 
stellate tufts of cotton often one inch long. Tliese tufts of hairs spring 
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from the valves. Tlio silk cotton tree in flower is the glory of the 
country along the railway lino from Khanclala to Talogaon at the begin- 
ning of the hot weather. As a rule it never attains a great size* 
When the separate whorls of branches are at suflBciently distant inter- 
vals, it is interesting to observe that each section of stem does not taper 
BO that the trunk is formed on the plan of an inverted teloscojx). The 
flowers vary much in form and colour, the most common being of a vivid 
red with broad petals, the rarer almost salmon with long, strap-shaped 
petals. The cotton is usually glistening white and I have once seen it of 
a pole buff colour. 

Its congener B- insigne^ Wall., which is so common in the forests below 
ghats only ascends them as far as the Reversing Station. Some indi- 
viduals of this species are densely armed to the base, others are quite 
unarmed • thus, as in the case of many so-called armed trees this cha- 
racter is safely negligible. The tubercles bearing the prickles are corky 
and distinctly lamellate, so that the layers can be separated by the pres- 
Bure of the thumb. The prickles are single or arranged in ranked clus- 
ters. The leaves are often very hairy beneath even when old. The 
flowers are not arranged in groups as in B. Malaharkum^ but singly 
along the branches, their petals are usually long and strap-8hai)ed, 
varying in colour from light orange to dark red : the stamens form a 
dense tassel of innumerable, long, white thread-like filaments. In many 
Irespects this is the noblest flower to be found in the Presidency. 

The fniit is almost double the length of that of B. Malaharicum and 
it is distinctly angular. (The dehiscence in both is saptifragal and not 
Jooulicidal as given in Floras.) The axis and dissepiments of the fruit 
often remain on the branches and revolve in the wind like children's toy 
paper mills. (This is a rare occurrence in B. Malaharicumy but I have 
observed it.) The cotton appears to be always of a drab colour and a 
pod often contains a large quantity. 

After the fruits ripen and fall away the silk cottons put forth their 
Jeavos. The fallen flowers carpet the ground for months, becoming 
almost black, and are reduced by shrinkage to less than a third of their 
original size. 

Stbrouliace^. 

Sterculia guttata, Roxh. Kukar. 

A densely leafy tree. The fruits, which are in clusters of woody 
follicles, are very interesting when they open out, showing a yellow 
inner surface and largo seeds attached to the margins. 
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Stcroulia oolorata, Jtojcb, Kavshu 

Doo 8 not actually grow within any of the woods, but is found on 
their outskirts, Tlio trees are leafless when covered with their pecu- 
liar reddish-brown woolly flowers whose colour is not sufBciently 
decisive to render the tree at all conspicuous from a distance. The 
follicles are flat, papery and veined like leaves when ripe, with a yellow 
seed adhering to each margin, 

Tiliace^ 

Grewia tilieefolia, VahL Dhaman, 

A small shrub or moderately sized tree. Flowers bright yellow in 
umbellate clusters, 

Malpighiaoe^. 

Hiptago Madablota, Gccrtn, Halad veL 

A largo, much branched and leafy climber, at first very striking 
with its profusion of scented white flowers (odd petal blotched with 
yellow) and afterwards with the abundance of hard brown winged fruits, 

Aspidopterys cordata, A Juss. Bar veL 

A climber on the small trees on tlio outskirts of the woods. Loaves 
largo, white, woolly beneath ; flowers small, yellow, in large, loose 
drooping panicles. Fruits brown, papery, circular, very conspicuous, 
as they are produced in such groat numbers. 

RuTAOEiE. 

Zanthoxylum Rhetsa, D.C. 

A small, deciduous tree, soon only in Lonavla grove, armed as is 
Pangara, It flowers during the rains. 

Qlycosmis peutaphyllaj Correa. MendkL 

A weedy shrub of little interest, 

Atalantia racemosa, W. k A. Makad limhu. 

A large, spiny, orange-like shrub. Fruits round, like small limes, 

Burseraoe.e. 

Gariiga pinnata, Roorh. Kakad. 

One tree in Karla village, 20 feet high, stein clear for 0 feet, girth 
18 inches. The flowers and fruits of tliis tree are usually over before 
the foliage is perfectly doveIoi>ed. 

' MEUACEiB. 

Dysoxyluin bineotariferum, Hook. F. Terindu 

In Lonavla wood. A deciduous tree, 25 feet high, stem clear for 
4 feet, girth 5 feet, bark grey, exfoliating in small flakes. Fruits 
large as an apple, when ripe gaping to show their yellow lining. 
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Celastrine^.. 

Colastrus panioulata, Willd, Kangani, 

A very common climber ; bark smooth, with gmy spota» foliage 
shining ; flowers in loose, drooping panicles, small, white ; fruits copious, 
bright yellow. 

Gymnosporia emarginata, GraK Yenklu 

A coarse, strong, spinose shrub. Leaves leathery. Flowers small, 
in clusters from tubercles on the branches ; fruits bright red, white on 
the inner sides of the valves, seeds yellowish. 

Rhamne.e. 

Ventilago madraspatana, Gcertn, Kan veL 

A climber, reaching the tops of tho tallest trees, stern attaining 8 feet 
in girth. Fruit pea-shapod at base expanding upwards into an oidong, 
membranous wing. This is common in all the wools. In Lonavla 
wood, tho lower parts of the stems, dragged down by their own weight 
lie along the ground or form fantastic loops and knots. 

Zizyphus rugosa, Lamk, Toran, 

A largo, straggling, armed shrub, climbing when opportunity occurs. 
Fruit light yellow, sloe-liko in taste, but rather too dry to b(^ palatable. 

SAP1NDAOK.E. 

Allophylua Cobbe, Blnme, Tlmt. 

At Karla wood there is a small tree of this, 12 feet high, stem clear 
for 8 feet, girth 10 inches. Standing in tlie open as this plant does, it 
must grow erect, but in thickets, where it is most usually found, it 
prefers to exist as a climber. 

Schleichora trijnga, WilUL Kosim^ 

Only small plants of this seen in tho woods. 

AXACARDIAOE-t:. 

Mangifera indica, Lmw. Amha ; Mango. 

The largest specimens are at Karla, height 50 feet, stem clear for 
12 foot, girth 10 to 18 feet. The villagers rick their straw on the 
branches exactly as I have soon in Kashmir and Chumba. The fruit 
produced is said to be very indiflerent and the peo})le endanger their 
health by eating it very unripe. One variety bears small fruits in 
bunches of 10 and 12, but no one could give mo its vernacular naiiu'. 
Trees standing in tho open are terribly infested with Loranthiy and boring 
insects readily enter lopped surfaces and wounds, so that most of tlie 
large trees are hollow. The position occupied by dead and gone 
I^arasites are indicated by large swellings on the branches. 

16 



JW4 JOVRbiAL, BOMBAY NATURAL BISTOMY BOCIETY, Vol. XV. 


Semecarpus Anacsardiam, Linn. f. Bibha ; Marking Nut. Two or 
three anaall plants seen at Karla. The variety ouneifalia must have 
quite disappeared from Lonavla Qrove. 

Holigarna Qrahamii, Hook f. ? Bibha. 

A common and the most striking tree at Lonavla wood. Largest 
specimens measured 50 feet in height, stem clear for 10 feet, girth 3 to 
6 feet. The leaf stalks have 1 to 3 pairs of peculiar, erect spur-like 
processes, i inch long. The main branches are horizontal, ascending 
only at the ends, the secondary branches are usually erect, secund. 
The leaves, in tufts, are often very large, being 16 inches long by 6 
inches broad, with about 30 pairs of nerves. The fruits protrude but 
slightly from the fleshy receptacle. 

Lsgumikos^. 

Crotalaria retuaa, Linn, JDin^la. 

A small shrub up to 6 teet high. Flowers very beautiful, Labumom- 
like, yellow in long terminal racemes, 

Brythriua striota, Roxh. Pangara ; Coral tree. 

Only in Karla village. Leafless in flower. Stem and branches 
excessively prickly. Flowers bright scarlet. This tree is commoner 
and larger below ghats. 

Butea frondosa, Konig, Palas. 

Small, lopped trees are very common, 

Dalbergia sympathetica, Nimmo, Pendgul. 

Moderately large climber ; stem and branches usually armed with 
strong thorns. Flowers copious, but of an inconspicuous white colour. 

Pongamia glabra, Vent, Karanj ; Indian Beech, 

Not in the woods, but a common road-side tree. There seem to be 
two varieties here ; one with [)ale buds and larger white flowers in few 
flowered racemes, the other with dark buds and smaller rosy flowers in 
denser racemes. The leaves of the first also appear to be larger. 

Mezoneuron cucullatum, W. 4* A. 

An enormous climber in Lonavla wood ; stems up to feet in girth, 
bark smooth, prickly tubercles bluntly conical, large, sub-spirally 
arranged. Flowers beautiful, yellow, in large panicles. PodSi dull red 
thin, flat, papery. This plant is also very common in the jungles round 
the Duke’s Nose, but there it only clambers among small trees and bushes. 

Saraca indica, Lim^ Atihok. 

A tree with beautift^ or^i^ge flowersi only^ seoQ at ttie temple in 
Lonavla grove. 
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Tamarindus indioa> Limu Amli ; Chinch ; Tamarind. 

A few small trees at Karla. Flowers appear with the leaves ; bads 
cm some trees pink, on others white. 

Entada soandens, Bth. Garamhi. 

An enormous climber, stem attaining 3 feet in girth. Flowers 
yellow, minute, absurdly out of proportion to the pods which are often 
3 feet long by 8 inches or more broad. 

Acacia conoinna, D.C. Sikukai. 

A largo climbing shrub ; flowers minute in innumerable round heads. 
Fruits used as soap. 

Albizzia stipulata, Boiv. Udulu 

A fine largo deciduous tree, reaching 70 feet in height, stem clear for 
20 or more feet, girth 8 J to 10 feet. The profusion of rosy flower heads 
and delicate foliage combine to render this one of the most gracefully 
beautiful of trees. 

COMBRETAOB^. 

Terminalia belerioa, Boxh. Bcheda. 

Tree 50 to 70 feet high, stem clear for 10 or more feet, with a girth 
of 5 to 13 feet. The young foliage is red. In the mornings the flowers 
ethale a nauseous odour which taints the air for some distance. 

Terminalia Chebula, Reiz. Hirda. 

A tree as large as the foregoing. Fruit smooth, ribbed, constituting 
the myrobolans of commerce. 

Calycopteris floribunda, Lam. Akshi. 

A climbing shrub with large panicles of small greenish flowers. 

The calyx becomes greatly enlarged in fruit. It is yellowish, 
developing to ruddy brown in colour, so that the plant is very conspi- 
cuous while in fruit. It is very common along the railway below 
Khandala. 

Combretum ovalifolium, Roxb. Madbel. 

Combretum extonsum, Roxb. Piloka. 

These are sometimes very large climbing shrubs bearing, with or be- 
fore the young leaves, an abundance of small, yellow flowers which are 
succeeded by brown fruits with papery wings. 

Mybtaoba. 

Psidium Guyava, Linn. Peru ; Guava. 

This is a naturalized denizen of the area. I have never seen it pro- 
duce good fruit in this wild oondition. It sheds its bark almost as 
freely as Eucalyptus. 
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Eugenia Jambolana, Lam. Jamhul. 

The finest trees are 30 to 80 feet high, stem clear for 10 feet, girth 
5 to 10 feet. Very ooram on, specially in a stunted state. Fruit red-, 
dish, turning to black, with scanty, aromatic pulp. Some Europeans 
make a cordial from these fruits. I observed that the trees on Sakar 
Pathar were in ripe fruit, while tliose in the woods below were still in 
flower. 

Mklastomace^. 

* Memecylon ediile, Roxh. Anjan ; TA)k/iaruii. 

Very common, usually forming thickets on the outskirts of the 
woods. Height about 15 to 20 feet, stem clear from 2 to 8 feet, girth 1 
to 2 feet j wood very dense, bark dark brown, with close, shallow 
tessellated furrows, trunk crooked and short, branches spreading and 
twisting, leaves tea-like but entire. Flowers a beautiful dark blue 
(or, in a solitary example, white) ; when the petals fall the remaining 
parts are of a rose colour for some time. Not one of the numerous 
plants of this species in these woods is infested with parasites, but at 
Sakar Pathar it is attacked by a form of Loranthxis cuneatus which has 
leaves exactly simulating those of its host. I saw, however, one plant 
of identicaljly the sjwne form on a Pisa (Actinodaphne Hookeri). 

Memecylon sp. 

In the wood between Lonavla and Karla there is a Memecylon un- 
known to mo. It may bo one of the now species indicated by Mr. Talbot. 
The leaves are usually narrower than in M, edule ; the flowers are much 
smaller and appear to bo yellowish ; the calyx tube is deeper and the 
ripe fruit is yellow. 

The natural reproduction of both species is excellent. The stems of 
even very young seedlings have brown, detachable, thin bark and they 
are as tough and supple as wire. 

Cacteaj. 

Opuntiu nigricans, IJatv, Prickly Pear. 

In small scattered clumps about Karla. In this plant the plane 
surfaces of the branches face east and west, while the edges point north 
and south. This is particularly noticeable when it is used as a hedge to 
enclose all four sides of a compound as at many Travellers^ Bungalows. 

Rubiacb^, 

Stephegyne parvifolia, Korth. Kadam. 

A rare tree in Lonavla wood. Flowers in globose heads, subtended 
by two loaf-like braqts. 
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Eandia diimetorum, Lamk. Ghela. 

A oemmoa spiny shrub. Flowers small, whito, turning yellow* 
Fruit green, about 1 inch in diamotor. 

Cantbium umbellatum, Wight, Tupa, 

A small, dense tree. Loaves shining, rather large and leathery, 
with distinct pits in the axils of the nerves beneath. Flowers yellowish 
in very dense clusters. 

Vangueria spinosa, Roxb, Alu, 

A dense tree, 20 feet high, with a girth of 5 feet. Foliage dark 
green, shining. Fruits up to by If inch, green, smooth with a 
slight bloom, apex with a small circular areole, surrounded by 5 very 
sumll calyx teeth. These fruits taste like crab-apples. 

Txora parviflora, Vahl. Kurat ; Torch Tree, 

A tall, bushy shrub or small tree, with rather inconspicuous white 
flowers. The green wood burns readily. 

Ixora nigricans, Br, Kal Kura, 

A very small shrub in Lonavla grove. The pure white flowers turn 
black before falling, and tho wliole plant also becomes black when dried. 

Pavetta indica, Ldnn, PaptL 

Ragged bush, seldom more than 2 to 4 feet high, wich fine heads of 
narrow-tubed white flowers. This plant possesses but does not preserve 
all the qualifications essential to enable it to rank as ornamental. The 
flower heads are generally perfect, but the leaves are represented by 
tattered fragments. The ubiquitous cattle must be hold responsible for this. 

COMPOSlT>E. 

Vornonia indica, Clarke, 

A small shrub with terminal heads of purple flowers, whito pappose 
in fruit. 

Sapotace.i^. 

Sideroxylon tomontosum, Roxh, Kumhal, 

A very common, small, thorny tree. 

Mimusops Elongi, Linn, Boktil. 

A tree 30 feet high, stem clear for 8 feet, girth feet ; with very 
fragrant flowers. 

Ebenaobj?. 

Diospyros montana, Roxb. Goinda. 

Several trees in Lonavla wood ; height 25 feet, stem clear for 6 foot, 
girth 7 feet. Easily recognized in fruit by the enlarged leaf-like 
calyx lobes. 
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OhtAoaM, 

Jasminom u-boresoens, J? 0 « 6 . Kiiair. 

A sosndent shrab with pretty white flowers which eihsle the strongs 
sweet scent oharaoteristio of Jasmines. In open situations, where it has 
no opportunity to climb, it becomes an erect shrub with drooping 
branches. 

Linociera intermedia, Wight, 

Oommon tree, up to 20 feet in height, stem clear for 9 feet, with a 
girth of 2\ feet. Flowers in short clusters, yellowish, scented. 
Fruits black, intensely bitter. 

Olea dioica, Roxd. Pdtjamb. 

A tree 30 feet high, stem clear for 8 feet, girth 2^ feet, resembling 
the last-named, but more loosely branched and flowers in open terminal 
panicles. 

Fruits also intensely bitter, usually eaten once incautiously as JambflI. 

Apootnaob^. 

Carisaa Carandas, Linn. Karwanda ; Corinda. 

A large, thorny shrub, well known to all. The flavour of the fruit 
reminds me of blae berries. 

Carissa soavissima, Bedd. 

A large climber, otherwise very like the last-named. 

Rauwolfia densiflora, Bth. Kiira, 

A deciduous bush, about 3 feet high, in Looavla wood. 

Wrightia tinctoria, Br. Nagcd Kura, 

A small shrub near Karla village. Flowers white with a corona of 
hringed scales, appearing with the leaves which yield Indigo. 

Anodendron paniculatum. A, DC, Lamtani. 

Oommon in all the woods, but the finest specimens are to be seen in 
that near the Tower of Silence. It is an enormous tvoiner and one, 
strangling a mango tree, must be over a foot in diameter. The baric is 
brown, thick and rather smooth. The latex is watery, slightly tinted 
yellow and not viscous. The flowers are very amall, yellow, in large 
open panicles. 

BoBAamiAc. 

Cordia Myza, Linn, Bhohar, 

A few trees in LouatIs wood, The leaves have tofts of haiiain the 
axils of the nerves beneath. 
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Bignohiacbjs. 

Heterophragma Boxburghii, DC^ Waras. 

One tree at Elarla. It U oommon on stony slopes on the ghats. 
The fruits, at first maroon ooloured, turn black. The seeds, including 
the wings, are often 2^ inches long. 

Stereospermum ohelonides, DC. Mersing. 

A tall tree in Lonavla wood. Throat of corolla dark yellow with 
brown blotches and streaks, limb light buff with dark streaks. 

Acanthack^. 

Strobilanthes ixiocephalus, Bth. 

A shrub, particularly oommon in the wood between Lonavla and 
Karla. The flowers are very pale blue and the whole inflorescence 
becomes hairy and viscid in fruit. 

Adhatoda Yasica, Nges. Adiilsa. 

A very common plant, especially near villages. 

Ybbbbnagbu£. 

Lantana Camara^ Linn. Tantani 

A prickly hedge plant with orange flowers, fortunately with no 
tendency to spread and become a nuisance in this area. Fruits black, 
in small clusters at the tips of the branches which are leafless in the 
hot weather. Butterflies are very partial to this bush. 

Gallicarpa lanata, Linn. Kan phuli. 

A tree 25 feet high, with a girth of 2J feet, rather rare here, but 
common in ghat thickets. I^eaves densely woolly. Flowers small 
crowded, of a beautiful rose-purple colour. 

Premna coriacea, Clarke. Chambari. 

Usually described as a climber. In Lonavla wood it seemed to me 
to be always truly epiphytic in the manner of a young fig, and the roots, 
closely appressed to the trunk of the host, were never long enough to 
reach the ground. 

Vitex Negundo, Linn. Nirguri. 

As this avoids shade it is common only in the more open parts of 
the woods. 

LABIATiB. 

Golebrookia oppoaitifolia, Linn. Bhamini. 

A common shrub. Bipe fruits in spikes ‘‘ like squirrels’ tails.” 

La0binbjs. 

Maehilus maorantha, Nees. Gtirtimb. 

A oommon tree* reaching 5(1 feet in height, stem clear for 12 feet, 
girth op to 12) feet. Leaver with the glaucous hue oharaoteristio ef 
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many laurels. Fruits globose, f inch in diameter, black with a grape- 
like bloom, pulp scanty and dark green, greedily eaten by crows. 
There are two forms of this tree : one with smaller, rather coriaceous 
leaves, the other with larger, more membraneous leaves. 

Thymblacile. 

Lasiosiphon eriocephalus, Dene. Earneta. 

A willow-like shrub or tree, very ornamental with its balls of bright 
yellow flowers. 

ElA5AGNACE/E. 

Elaeagnus latifolia, Linn. Amgtilu 

A climber, becoming very large ; brandies often spiny. The scales 
on the leaves form most beautiful microscopic objects. The acid fruits 
which are also covered with these scales, are eaten. 

LORAKTHACEiE. 

Loranthus longiflorus, Desrouss^ Wanda. 

Very common, especially on Mango. 

Loranthus lonioeroides, Linn. ^ 

Almost equally common. 

Viscum oapitellatuin, Sm. 

A dwarf, leafy shrub, parasitic on other members of Loranthaco®. 
The two first-named parasites are particularly common wherever there 
are Mango trees. Jambul, Gurumb, Anjan and Uduli and all the 
figs, except the Pipra, remain free from their attacks. They often form 
very large masses, their sucker roots intercepting all the nutriment of 
the support, so that the parts beyond them quickly die. In addition 
to the suckers first produced, they throw back runners for some distance 
along the branches and stems of their victims, and these runners drive 
in a close array of suckers. From the fact that these parasites bear 
foliage of their own, we may infer that the nutriment drawn from the 
tissues of the host requires further elaboration before being of service 
to themselves. The leafless speoios of Viscum or Mistletoe have sunk to 
a greater depth of degradation, as some of their members are merely 
bundles of jointed branches (phylloclade or not in their f unction) with 
unisexual flowers of simple design. One — Viscum capitellatum — ^has 
leaves and it is actually parasitic on its own relations I 

On Sakar Pathar I found Momecylon edule (Anjan) infested 
with a form of Loranthus cuneatus, the leaves of which in appearance 
almost exactly simulated those of its host. (This may bear the name* 
variety decipiens.) On one plant of Pisa (Aotinedaphne Hookert) 1 found 
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exactly the same form, but everywhere else there was only the usual 
yellow, narrow-leaved variety of the Lorantlms. 

In Kanara 1 have seen Loranthus tonientosus growing on and resem- 
bling Randia dumetorum (Ghela)^ Siderox^loti tomentosum {Kdmhal) 
and Zizyphus Jujuha (Bori). Loranthus lonyijlorus and L. lonioeroidet 
often have elongated loaves on the Mango. There is no apparent reason 
why these parasites should sometimes simulate their hosts, and it is difld- 
cult to believe that living on the elaJforated food should be the canso 
of the resemblance. It is a subject which may repay investigation. 

SANTi^LACE^. 

Osyris arborea, Wall, Lotar. 

A large shrub with glaucous foliage. The fruit is of the size of a 
pea and yellow. I recollect seeing a note of Dr. Cooke (I think) to the- 
effect that he considered this plant parasitic — usually on CarUsa Caran- 
das (Karwanda), 

Euphoubiacejc. 

Euphorbia neriifolia, Linn. Khande lidting. 

Commoner on the gh^its where it grows into a weird tree. 

One specimen measured at Sakar Pathar was about 15 feet high, 
stem 4 feet in girth, and the diameter of the whole plant was 60 feet. 
The branches were very long and spreading, but all seemed to proceed 
from one central stem, 

Bridolia retasa, Spreng, Asana. 

The low level Konkan variety bears flowers in long sub-terminal 
spikes. This, the ghat form, has its flowers in dense axillary fascicles. 
Its stem, when young, is either thorny or quito unarmed. 

Glochidion lanceolarium, Dalz, Bhoma, 

A small, twiggy shrub with hard green, distichous loaves. In onr 
area it is a ragged object ; on the gUto it is often a very ornamental 
large shrub. 

Urticaoe^. 

Holoptelea intogrifolia, Plamh, Wahi. 

There are a few small trees of this at Karla. The seeds taste like 
those of Beech. 

Celtis tetrandra, Roxh, Brumaj. 

A few trees in Lonavla wood. 

Moras alba, Linn, Tilt ; Mulberry. 

Not a denizen, of the woods, but a common fruit tree in gardens at 
Lonavla where it grows and fruits admirably*. 

17 
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Fieus gibbosa, SL Datir. 

An epiphytio Bhrnb in Karla. 

Flons bengalensis, Linn. Wad : Banyan. 

A common roadside tree with ssrial roots. One variety of this plant 
seen with pendulous branclilets, large succulent leaves, and fruits one 
inch in diameter, orange coloured, flecked with dark red. 

Ficus mysorensis, Heyne. Bhar ; Nahir. 

Epiphytio on Mango and Giinimb, of noble proportions and appear- 
ance. The trunk of one at Karla is 23 feet in girth. Fruit, one inch 
in diameter, quite smooth when ripe, bright orange, flecked with white. 

Ficus rotusa, Linn. Ndndrtik. 

Not an actual denizen of the woods, but the common roadside tree 
of Lonavla. It produces adventitious roots in great abundance. 

Ficus religiose, Linn. Ptpal. 

A large, well-known, epiphytic tree. 

Ficus Tsiela, Roxb. Pipra. 

An epiphytio tree with very smooth, gray green bark. It produces 
very few jerial roots. 

Ficus asperrima, Roxb. Karvat. 

A small treej not epiphytic. Leaves very rough, often 3-lobed. 
Often bears its small fruits on bare branches. 

Ficus glomerata, Roxb. JJmhar. 

A common tree, not epiphytic. Fruits large, red when ripe, in 
hanging clusters on the stems and branches, edible but rather insipid. 

The epiphytio figs usually germinate on the forks of branches and 
make but little growth, until some of their roots reach the ground 
when they increase rapidly. Karla wood is especially rich in trees of 
this kind. There may be seen examples of F. gibbosa growing on 
F. glomerata, and towards the south end of the wood an extreme case is 
presented, where a F. has completely enveloped an Anjan of 

which now only a solitary branch protrudes ; a plant of F. Tsiela has 
attained moderate dimensions on the Pipal. Which will conquer time 
alone eon show ; but F. Tsiela, being outside, scores so much in its owm 
favour. I cannot recollect ever having seen Figs grow on one another 
elsewhere, but it is probably a common occurrence. 

An epiphytic fig, when young, seems to cling timidly to its host | at a 
later age it assumes a most murderous attitude. Ficus Tsiela is the 
only fig here infested with Loranthi. It also often forms witches^ 
brooms which result from fungoid attacks. 
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A colony of flying foses reside in the Karla wood, and these animals 
are probably responsible for the largo number of epiphytic figs. There 
is also a large oolony in the Empress Gardens at Poona, and the 
Superintendent once formed an interesting collection of young trees— 
mostly figs — from seeds introduoed from the gh&ts by the flying foxes. 
The Banyan, of which some trees are always to be found in fruit, 
appears to be their principal food plant. I have seen or heard of very 
few instances of Banyan or other epiphytic fig seeds germinating in 
the ground, and then only in flower pots. 

Artooarpus integrifolia, Linn. Phana$ ; Jaek. 

This does not seem to fruit very freely here. 

SAUaNB^. 

Salix tetrasperma, Ronb. Walltinff. 

On roadsides. This is the only representative of the willow family 
native to the Bombay Presidency. 

Gnktaos.e, 

Gnetnm soandens, Roxb, Kiirnboi. 

A very large climber, girth of stem often 3 feet. Fruits glaucous 
blue, in clusters like large grapes. 

PALHiE. 

Caryota urens, Linn. MJiar ; Fish-tail Palm, 

A tall, handsome, well-known palm, with bipinnate leaves. 

GnAMIXEiS. 

Barabusa amndinaoea, Retz, Bans ; Bamboo. 

The largo, thorny bamboo. 

Oxytenanthera monostigma, Bedd. Uda. 

A small bamboo grown at Karla. Culms scattered, velvetty when 
young. Very common on the gh&ts. 
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THE CLASSIFICATION OF THE LEPIDOPTEEA 
PAPILIONINA. 

By 

L, 0* H, Young, Entomological Hony. Seoy. to the 
Bombay Natural History Society. 

Partly owing to the fact that most Indian Lepidopterists havo 
confined their attention to one group only and partly because most of 
the prophets of the cult have been too busy multiplying and dividing 
each other species to pay attention to anything else, the classification 
of the Indian PAP ILIONINA is in a {particularly chaotic condition. 

In most of the handbooks in use it would appear that the authors were 
ignorant that Darwin had ever lived and written or at any rate that 
they had not gras})od the particular application of his discovery to their 
own subject. 

Now it should be an axiom that classification should havo for its 
object the grouping of genera and families in their natural order of 
descent and relationship to each other and a system which does not 
satisfy this criterion cannot be worth maintaining. 

A true classification can therefore only be formed by tracing the deve- 
lopment of the various organs and characters of the insect throughout 
the order and discovering which are the important and constant features 
which can be relied on. 

Certain general principles, however, must be a guide to any system : 
(1) A lost character -cannot be reproduced though it may be com- 
pensated in some other way in cases where there has been a reversion 
to primitive habits or surroundings ; (2) a rudimentary organ is 
rarely re-developed ; (3) no new organ can be produced except as a 
modification of some previously existing structure. 

And in applying these it should be borne in mind (i) that characters 
which are adaptive that is liable to have been eflFected or affected by 
external influences through natural selection are, as a rule, very untrust- 
worthy. For instance colour and outline, hairs or spines on the larvce, 
genital organs of images, can be of but slight importance in defining 
groups ; (ii) secondary sexual characters should rarely be used to define 
genera — if for no other reason on account of the difficulties they 
place in the way of the student — but in cases where a large number 
of allied species fall naturally into two groups and are yet not 
easily separated by any other characters there is no scientific reason 
why they should not be used ; (iii) characters distinguished by degrees 
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of comparison, unless the differenoe is capable of actual measurement 
and is constant to the practically same extent in all the species grouped 
under them are similarly unsatisfactory. 

It will be seen ut once that in Lepidopterous insects the neuration of 
the wings is likely to be of exceptional value as being least exposed to 
external influences and experience shows that this is the case. Except 
in the case of the more degraded groups of the TINEINA and of the 
Pterophorldae there are singularly few instances where any 
important modification can be directly attributed to an alteration in the 
shape of the wing. It may be added that in no other order is it so 
easy to trace the philogeny by this means as in the Lepidoptera. 

The most generalised group in the Lepidoptera io admittedly the 
MICROPTERYGTNA. The gap between these and the next most 
primitive forms is undoubtedly wide; but the descent from theTinoidee 
— through tlie Heterogeneldae — of the Thyrldldae in which family 
we must recognise the ancestors of the PAPILIONINA is clear and 
continuous. 


The PAPILIONINA are at present a rather isolated group though 
the gap between the oldest forms of the Hesporiadae and the 
Thyridldao is probably not greater than that between the former 
and the rest of the group. Nearly all tlio peculiar characteristics of the 
group can bo traced more or less directly to adaptation to diurnal habits 
and this is particularly marked in the later forms. 

CriARACTERS, — Head, ocelli and maxillary palpi obsolete, tongue and 
labial palpi developed, antennas aimple more or less dilated apically— typically 
with a Tegular formed club. F.W. 1 a. and 1 o. absent 1 b. simple H.W. without 
frenulum, 1 o. absent, 8 rising out of cell near base ihonco rapidly diverging. 


The 7 families may be tabulated as follows : — 

1. With all the veins present and separate ...... 

With 2 or more veins stalked or coincident. , 

2. Both sexes with the anterior legs aborted ... 
Anterior legs developed in one or both sexes, 

3. Vein 12 of F.W. greatly dilated at base 

M f» uot „ ,, 

4. Anterior legs of the A aborted 

„ „ » ^ developed 

6. Anterior tarsi of the $ more or less abbre- 
viated or with one or both claws absent... 

Anterior tarsi normal, claws present 

6. Vein 1 a of H.W. present 

ft it absent 


? Hesperiadae. 

2 

3 

4 

2 Satyridae. 

1 Nymphalldae. 

3 Eryoinidae. 

5 

4 LycaenidaS. 

6 

5 Pleridae. 

6 PaplUonldae. 
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The following is a tey to the PHILOOENY 
1. Kya ^halldw, 2. gatyr idie. 

3. Eryoinidte. 4. Lyctemdee. 

6. Pieridea. 6. Fapilioaidw. 

' 1 ' 

7. Hesperiadsd. 

Family I. Nymphalldae— 

CHARACTERS . — Anterior legsmnch reduced, neelesi for walking. 
Vein 5 from middle of tranaverse veia or approximated to 6 H.W. with 
prseoostal spur. 

This is a large and extremely interesting family. The speei**a while* 
being for the most part very closely allied in structure yet exhibit an 
extraordinary diversity in form, colour and habits. 


THE INDIAN GENERA MAY BE TABULATED AS 
FOLLOWS \— 

1 . H.W, cell tubularly closed 3 and 4 separate.. 2 

„ 3 and 4 from a point or stalked, or cell 

open 8 

2. F.W. 10 out of 9 3 

„ 10 free or from a point with 9 only ... 4 

8 . H.W. 6 and 7 stalked 41 Parfba, Dhld, 

„ „ separate 42 Telchinia, Hh. 

4 . F.W. 6 from middle of transverse vein 5 

„ „ more or less approximated to 6 at 

base 7 

6 . F.W. 11 anastomosing with 12 43 Hestia, Hh, 

„ 11 free 6 

6. Claws without paronychia or pulvilli 44 Danais, Latr, 

s, with „ & „ 45 Euploea, Fh. 

7. F.W. 9 rising free from 8 , anastomosing 

with 10, 10 with 11, 11 with 12 40 Paean tibrhcea 

W-M. 

9 out of 8 , no anastomosis gQ Mblanitis, Fh, 

8 . Club of antennas short broad abrnpt 9 

It long, gradual, usually slight. 20 

9. 3 and 4 of F.W. separate 10 

„ „ from a point or stalked ... 14 

10. Eyes smooth 11 

w hairy 13 

11. F.W. 2, 3 and 4, nearly equidistant at bate.. 12 

space between 3aad 4 less ihan 4 that 


t>«tw«en 3 and 2 10 Qtvoummas, Eh. 
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12 . 


13. 

14, 

15, 

16. 
17. 


18. 


19. 

20 . 
21 . 

22 . 

23. 


24. 


26. 

26. 

27. 


Cell closed 

opeii »••....« 

H.W. cell open 


,, „ closed 

Cell of both wings open 

„ „ slenderly closed 

F W. 10 out of 9 

» » free 

Antennae short 

„ long-=J or more 

Anterior tarsus of ^ ^ tibia* Antennae 

club very broad. 
„ „ 1 , = i tibia. Antennae 


club not very broad .... 
H. W. 6 and 7, separate 


„ „ from a point 

Eyes simple 

„ hairy 

Cell of H. W. tubularly closed 

lineally closed or open..«r..... 
F.W. 6 at some distance from 7 at base ... 
^ 6 and 7 closely approximate or from 

a point 

F.W. 3 and 4 widely separate 

„ j, closely approximate 

Antennas long, about i 


„ short, barely ^ 

F.W. 3 and 4 widely separate 

„ „ closely approximated, from 

a point or oell open 

F.W, 11 free to costa 
„ „ anastomosing or coinciding with 12 

after origin 

F.W. 4 nearly straight 

„ „ highly angulated 

F.W. 10 out of 9 


F.W. 


„ free 

10 out of 9 
„ ftea 


8 AnOYKNtf, Fb. 

1 Melitjba, Fb. 

11 Stmbbemthia, 

m. 

12 Vanessa, Fh. 

15 
19 

6 Helcyra, FM. 

16 

17 

18 

7 JUNONIA, Hh, 

8 Precis, Eh. 

4 Rkinopalpa, 

Feld. 

9 Hestina, 

Weetted. 

2 Atella, Dbld. 

5 Terinos, Boisd. 

21 

24 

38 Anadebis, Bull. 

22 

23 

86 Pabthbnos,^. 

36 Fenihsma, 

Weitw. 

37 Oalinaga, Mre. 

25 

85 

26 

29 

27 

28 

25 Xanthotania, 
Weitw. 

20 Chabaxes, Ochi. 

87 AlfATHyBIA, Fb. 

g9 SiSCnOPHTHAIf 
MIA, FM, 


28. 
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29. F.W. 11 anastomosing with 12^ but beoomi- 

ing.fcaa again 28 Hsu;. 

,, r^coinoiding with. 12 after origin — 30 

30. F.W. 10 absent 30 Enispe, Wetiuf. 

y, „ present 81 

31. F.W. 10 coinciding with 11 after origin ... 32 

„ „ free to costa 33 

32. F.W, 4 nearly straight 34 DiscorHona^ 

Boisd, 

„ „ broadly bent 31 Thaumanti?^ 

Hb. 

33. F.W. cell only lineally closed 38 SYMPHiEDRA^ 

Hb. 

„ )) „ tubularly closed 34 

34. F.W. 4 regularly curbed 33 Xbuxidia, H6. 

„ „ „ straight 35 Pbothce, Hft. 

35. F.W. 6 and 6 nearly parallel 36 

^ y, more or less approximated at 

base 41 

36. Both cells completely open 81 Doleschallia, 

Feld. 

ip pt IP » 37 

37. F.W. 10 out of 9 38 

iy „ free 39 

38. Cell of H.W, completely open 19 Cynthia, Fb. 

u rt „ lineally closed BO Cbthosia, H6. 

39. F.W. 3 and 4 only approximated at base ... 84 DiCHORRAaaiA, 

utl. 

y, from a point 40 

40. F.W, 9 and 10 from a point 23 Pbbudergolis, 

Feld. 

f, „ separate 28 ^allima, 

W^siw. 

41. F.W. 9 and 10 talked 42 

„ „ separate, or 8 of H. W. not 

reaching termen 44 

42. F.W. cell open 15 EURIPUS, Westw. 

„ yy lineaUy closed 13 Cvfb A, Billb, 

43. F.W. 11 and 12 anastompsiog 10 Tanajecia, JBiiii. 

9f separate 45 

44. F.W. cell closed, 3 and 4 stalked 14 Cibrhochboa, 

Dbld. 

i» 3 and 4 from, a point, or 

Fb. 
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Notes on the above— 

(1) . Undor the Genus Apatura a large number of species are 

included which many naturalists have tried to separate into a 
number of genera. In so large a number tliere is naturally 
some variation in structure, particularly in those directions 
towards which the whole family shows a tendency such as for 
instance the abortion of the outer margin of tlio cell. But 
the divisions based on these differences are evidently not 
natural ones. A number of Indian species have been included 
in the Genus Limenitis but do not agr(M3 with that genus 
in characters. There arc apparently no true Limenitis in 
India. 

(2) . Symph^dra as restricted here contains but two Indian 

species. 

(3) . The genera are numbered in accordance with their apparent 

order of descent. Tlie following table suflBciently explains 
the philogeny of the principal genera 


IS 
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Family 11. Satyridae— 

CHARACTERS. — As in the Nymphalidw but rein 12 of F.W,(and 
sometimes the upper and lower margins of cell and 1 b.) greatly dilated 


at ba«e. 

TABULATION OF GBNERA :— 

1. P.W. 3 and 4 from a point or stalked 2 

,, „ separate 3 

2. Club of antenna 0 developed 1 Byblia, IJb. 

„ „ slight 2 Eroous, Bohd. 

3. F.W. 3 and 4 closely approximated 3 Elymniab, Hb, 

„ ,, widely separate 4 

4. H.W. 3 and 4 closely approximated or 

stalked ^ 

„ „ well separate 11 

5. Eyes naked ^ 

„ hairy 8 

6. Palpi clothed in front with approssep hairs,, 6 COELITES, Westw. 

„ „ „ „ porreot hairs ... 7 

7. Head tufted in front 5 Okstrijkna, 

Wallen, 

,, not tufted in front 7 Neorina, We$tw, 

S. N.W. 3 and 4 stalked 10 Amecera, Bull. 

„ „ from a point or approximated ^ 

F.W. apex of cell broadly rounded 9 Dhld, 

„ „ If angnlato 10 

10. F.W. 5 and 6 suhparallel 11 Paraboe, Ub. 

„ 5 approximate to 6 11 

11. F.W. Lower margin of cell and 1 b. swollen 

at base 4 Mycalesis, Hb, 

„ vein 12 only swollen 8 Lethe, Jib, 

12. F.W. 10 out of 9 1^ 

„ 10 separate ^4 

13. F.W. with lower margin of coll dilated at 

base... 14 Yphtuima, Hb. 

„ „ n „ „ simple. ., 18 Bagadia, Weeiw, 


14. F.W. with lower margin of cell dilated at 

base... 13 

M n „ simple... 17 

15. Middle tibke short with apical spines 16 

„ , normal 15 Epinephile, lib, 

16. F.W. lower margin of cell only slightly 

dilated ... le Aulocera, Bail, 
„ u greatly dilated, 13 Satyrus. Fb , 

17. F.W, 6 and 7 only approximated 18 

,, from a point ig Erebia, Ha/m. 
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18. Middle and hind tibin clothed with long 

looiie hair — 17 GiIncgis, Hh» 

Middle and hind tibi» not clothed with 

long loose hair 10 Erites, We$l\o, 

TABLE OF PHILOGENY:^ 

Btblia. 

I 

Erqolis. Elymnias. 

I ! 

Myoalesib. Lethe. Amecera. Aulocera. 

I III 

ORSTRlifNA. COSLITES. ORINOMA. PARAROE. SaTYBUS. 

j j I 1 I Yphthima. 

j \ Raoadia. 

I i 

Epinbphilb. Erites. (Enbib. Erebia. 

I I I I 

Family III. Epyoinldae— 


CHARACTERS. — Anterior legs of red need, useless for walking, in 
9 well developed. Posterior tibiae without middle spurs. F.W. 8 and 9 out 
of 7, 5 from middle of transverse vein or approximated to 6, H.W* with 
prsBoostal spur. 

TABULATION OF GENERA r— 

1. Palpi very long ; longer than head and thorax, 
i, t. short 


1 Libytuea, /'’A 
2 


2. 3 and 4 of H,W. connate 2 Zrmkros, BoM, 


separate . 


3 


3. Eyes naked 3 Taxila, Westw , 

„ hairy 4 Abisara, Feld, 

Zemeros may be considered a development from Taxila* The other 
three are parallel developments. The family, though now nowhere very 
extensive, is chiefly characteristic of South America, in the old world it 
is poorly represented. 

Family IV. Lyoaenidae— 

CHARAC2ERS. — Anterior tarsi of the ^ more or less abbreviated 
or with one or both claws absent. Otherwise as in the Pieridai. 

The family, though containing a large number of very closely allied 
species, forming a distinct homogeneous series, is exceedingly difficult to 
define except by the above character. The connection with the Pier id so is 
very close, particularly in those species which have vein 7 of the F.W, present. 
In general vein 6 of F.W. rises from the apex of the cell. 


TABULATION OF GENERA ;~ 

1. Lower margin of cell straight or only 

slightly curved 2 

Lower margin of cell anguiaied at origin of 

18 
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2. F.W. with veiD 7 17 2arona^ de 


8. Legft abnormal 4 

„ normal 7 

4. Logs very long, tarsi : abnormal, Ist joint 

elongated ^ 

„ short, tibife with apices incrassated •„ 6 Looania, />«/, 

b, F.W. vein 6 out of 8 6 

„ „ 6 and 8 from a point 9 Allotinos, Feld. 

First joint of tarsi widened and compressed.. 7 Okuydus, Bmed. 

„ „ „ lengthened only 8 Paraqkrydds, 

Diet, 


7. Antennca with a distinct well defined club ... 9 

„ gradually thickened 8 

8. Antenneo half 16 Aphaneus, Hb. 

,, less than half 15 Bpalqis, Mre, 

9. Eyes hairy 10 

,, smooth 14 

10. F.W. vein 8 absent 1 Hypolyc^na, 

Feld. 

„ „ 8 present 

11. F.W. veins 11 and 12 connected by a bar 2 Lampides, Hb. 

„ „ „ not connected by a bar 12 

12. „ „ „ anastomosing 3 Nacaduba, Mre. 

„ „ „ not anastomosing 13 

13. „ „ „ more or less approxi- 
mated after origin 4 Castaliub, Tib. 

F.W. veins 11 and 12 not approximated S Lyca^na, Fb. 

14. F.W, with vein 8 absent 10 NEOLyc^.NA, de N. 

„ „ „ „ present 16 

16. F.W. veins 11 and 12 completely coinciding 

after origin H Poeitia Mre. 

F.W. veins 11 and 12 not completely coin- 
ciding after origin 16 

16, F.W, veins 11 and 12 anastomosing 12 Everes, Tib. 

„ „ „ not anastomosing 17 

17, „ „ „ more or less approxi- 
mated after origin 13 Catochbysops, 

Doted, 

F.W. veins 11 and 12 not approximated after 

origin 1^ Chrtsophanus, 

Hb. 

18, Antennm with well developed differentiated 

club 19 

Antennsc gradually thickened only, usually 

slightly 23 
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19. F.W, 9 abient 20 

present 21 

20. Ejei simple 19 Ohliaria, Mf%: 

„ hairy... 18 Thecla, 

21. F.W. 6 out of B 21 Zephyrub, Balm 

,, 6 not out of 8 22 

22. F.W^ 6 and 8 connate 20 OUiETOPROCTA, 

de N, 

ff ,t approximated only 22 Dbudorix, Hew, 

23. F.W. 7 present in both sexes 33 Liphyra, Westw. 

f, 7 not present in. both sexes *..••• 24 

24. F.W. 7 present in ^ 25 

„ 7 absent in both sexes 27 

25. F.W. 5 out of 6... 31 Iraota, Afre. 

,, 5 and 6 separate 26 

26. F.W. 9 apex of cell rounded, G and 8 \ridely 

separate 32 Amblypodia, 

IJorsf, 

Apex of cell angulate, 6 and 8 connate ».,.•» 23 Zkbius, 7/5. 

27. F.W. 9 absent 28 

„ 9 present 29 

28. F.W. 11 curved upward towards 12 25 Rathinda, Mre, 

„ 11 straight 26 

29. Apex of cell rounded. G and 8 widely sepa* 

rate at base 30 Arbopala, Boied, 

Apex of cell angulate 30 

30. F.W. 6 and 8 closely approximate or 

connate 27 Myrina, Gdt, 

,, „ wide apart at base 31 

31. Antennae short, palpi»=:=4, F. W. cell apex 

acutely angled 24 Loxura, Horfe, 

Antenna) roodorate, cell not acutely angled. 32 

32. Palpi porrect 28 Sorendra, Mre. 

i» suberect 29 Coretib, Hh. 
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Family V, Plerldae— 

CHARACTERS^ — Anterior legs normally developed in both sexes 
F.W. 2 or more veins stalked or absent. Vein 5 from middle of transverse 
vein or approximated to 6 at base, H.W. la present. 


TABULATION OF GENERA 

1. H.W. without developed prteoostal spur 2 

o with „ „ „ 5 

2. F.W. 10 freoi 6, 7 and 8 stalked (9 absent) 3 

„ 10 out of 8 2 COLIAB, Fh. 

3. F.W. 5 from middle of the cell 4 

„ 5 approximate to 6 at base 3 Goneptkbyx, 

Lch, 

4. n.W. cell subtriangular, 7 from near apex... 1 T E B i a s , 

SwaifiBott. 

„ coll ovate, 7 from upper margin 4 Kallidhyas, 

Bond. 


6, 

6 . 

7. 


8 . 


9. 

10 . 

11 . 

12 , 


F.W. 9 absent 

„ 9 present 

Terminal joint of palpi short 

,, ,, ,, long ....•» 

H.W. spaces between 5, 6 and 7 subequal ... 

„ 5 and 6 approximate at base 

F.W. 10 absent 

present 

F.W. 6 and 6 connate 

„ 5 and 6 separate at base 

F.W. 6 and 7 closely approximated at base 

,, „ stalked 

Club of antennsB developed 

,, slight 

Costal margin serrate beneath 

„ „ smooth 


6 

13 Xeronia, Hh, 

7 

8 

SIxias, Hh, 

6 TKBACOLU8,Zf6. 

9 

10 

8 liEPTOSIA, Ub. 

11 Delias, 776. 

7 Hebomoia, 

11 

12 

12 Aporia. JJh. 
10 Prioneris. 

9 PiERis, 


PUILOGENY:- 

CoLiAS. Leptosia. Delias. 

Terias. OoNEPrERYX. IxiAfl. Terocolus. PtERis. Priomeris. Aporia. 

J ! J I I » I 

Kallidryas. Hbbomoia, 


Eronia. 


I have treated Pieris as a large genus containing a number of species 
usually separated under several genera wliicli cannot be satiaf^otorily 
defined. 
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Family VI. Papillonidae — 

CHARACTERS. — F.W. vein 6 approximated to 4 at base, lb with a 
short spur to inner margin. H.W. la absent. Anterior legs fully developed. 
This a very distinct strongly marked family, both in structure and appearance 


rather isolated from the rest of the group. 

TABULATION OF GENERA:— 

1. F.W. 10 absent 1 Farnassius, Gut. 

„ 1 0 present 2 

2. F.W. 7, 8 and 9 stalked 2 Lkptocf.rcus, 

Su'an. 

„ 9 separate 3 

3. H.W. 8 connected by a bar with cell 3 Armanda, Atk . 

„ not connected by a bar with cell. •••••... 4 

4. F.W. 6 approximate to 7. Palpi long 4 Teinopalpcs, 

Uope. 

6 from middle of ansverse vein. Palpi 

short 5 Papilio. L. 


PUTLOG ENV. — The first four genera may bo regarded as parallel 
developmonts from the last. 

Family VII. Hesperiadae— 

ClI AKACTT jHS ^ — Anterior legs fully developed in both sexes. All the 


veins in both wings present and separate. 

TABULATION OF GENERA 

1. F.W. vein 5 approximated to 4. 2 

„ „ not approximated to 4 13 

2. H.W. vein 5 rudimentary 3 

ff ff fully developed *••••«>•« •• 1^ 

3, Antenn® club truncate... 44 Hesperia, Fb, 

„ „ acuminate 4 

4, F.W. in with costal fold 46 Achalarus, . 

Scudder . 


„ „ without „ 

5. Palpi terminal joint suberect 

ft porrect... 

6. F.W. 3 close to end of cell ... 


6 


7 

39 Cel^:nokrhinu8, 
hb. 


7. 

8 . 
9. 

10 . 


„ „ some distance from end of cell.. ....... 

Cell of F.W. more than J 


$ with a tuft of hair on anterior ooxee 

$ without „ „ „ „ „ 

^ legs nearly naked 

$ posterior tibi® hairy... 

Hairs on posterior tibioe developed into a tuft. 

99 if H rt II II I) • 


38 Charmion, lie N . 

35 Han TANA, Mre , 

8 

36 Oapkona, Wallen. 

9 

42 Taoiades, Ub . 

10 

11 

40 Odina, Mab . 


19 
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11 . 

12 . 

13. 

14. 

15. 

16. 

17 . 

18. 


19 . 


20 . 

21 . 

22 . 

23 . 

24 . 


25 . 


26 . 


27 . 

28 . 


Lower margin of cell of F.W. straight •••••• 41 Ooladenia, iVrs. 

„ „ „ >, o curved be- 
tween veins 2 and 3,.. 43 Saeanoeba, il/rs. 

g with costal fold — ... 45 ORTHoryFTUS, 

WaUon, 

^ without costal fold ■ •••••• 37 Calliana, Mre, 

F.W. 5 from middle of transverse vein 14 

5 approximated to 4 at base 33 

Terminal joint of palpi long, slender porrect. 15 

„ ,, „ „ not long slender and 

porrect 19 

H.W. vein 5 rudimentary 47 Rhopalocawpta, 

Wall. 

„ „ developed >.... 10 

H.W. vein 3 from end of cell 17 

„ „ well before end of cell ... 48 Badamia, Mre. 

Club long, moret ban \ antenna 51 Ibmene, iSt/?ansofi. 

„ shorter, less than „ „ 18 

F.W. lb distorted at base 49 Hasora, Mre. 

„ „ not distorted at base 50 Bibasib, Mre. 

Terminal joint of palpi long, slender erect, 

curved over vertex 20 

Terminal joint of palpi short, not curved 

over vertex 23 

F.W. 11 approximated to and almost touch- 
ing 12 21 

„ 11 free not approaching 12 22 

H.W. vein 3 from close to end of cell... .... 33 Suada, de N. 

„ „ „ from well before end of cell ... 31 Koruthaialob, 

Watson, 

F.W. vein 3 from end of cell 34 Iambrix, Watson. 

„ „ 3 from well before end of cell ... 38 SUASTUS, Jfri. 

F.W. 11 approximated to 12 after origin... 24 

„ 11 and 12 well apart 26 

Terminal joint of palpi concealed in 2nd ... 88 Sanchub, de N. 

„ „ „ „ porrect visible 25 

F.W. vein 2 nearer end of cell than base... 7 Baracus, Mre, 

„ „ 2 nearer base than end of cell... 8 Abtictoptbrus, 

Feld. 


Terminal crook of antenniB short or absent* 
„ „ „ „ double the width 

of the club... 


27 

29 


Terminal joint of palpi erect 30 Iboteinon, Feld. 

M „ porrect 28 

Terminal joint of palpi conspicuoua Arnetta, TFa^iow. 

„ n tf concealed qq Zoaraphetub, 

Watson, 
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29. 

30. 


31. 


32. 

33. 


34. 


35. 


3G. 


37. 


38. 

39. 

40. 

41. 


42. 


43. 


44. 


45. 

4G. 


F.W. 2 equidistant between base and end of 

cell 

2 nearer base than end of cell 

^ with sexual brand on upper side of 

F.W. 

$ without „ „ „ „ „ 

H.W, in ^ with veins 2 and 38 wollen 

,, ,1 „ not ,, 

F.W. vein 3 more than twice as far from 2 

as 4. 

„ . „ 3 less than „ „ „ ... 

Antennm very long, terminal crook, short ... 

„ moderate or short 

H.W. 3 from well before end of cell..... 

,, 3 close to end of cell 

Antenna) very short less than crook 

rainuto 

,, moderate 

Antonnfin*^hreadth of thorax 

*i=nearly twico breadth of thorax ... 
Antennae terminal crook, long about twice 

breadth of club 

,, terminal crook not or hardly more 

than breadth of club 

^ with a tuft of hair on anterior coxae 

$ without „ „ „ „ „ 

F.W. 3 closely approximated to 4 

„ 3 not approximated to 4 

F.W. in ^ vein 2 swollen 

„ „ „ not swollen 

Posterior tibie without middle spurs 

,, ,, with 

F.W, vein 2 much nearer base than end of 

cell 

„ „ not .nearer base than end of 

cell 

H.W. 2 much nearer end of cell than base ... 
„ vein 2 from about middle or nearer 

base 

$ with secondary sexual characters 

)) without jy 

Terminal joint of palpi subereot distinct 

„ „ porrect more or loss 

concealed... 

F.W, in (J with sexual brands 

„ ,, ,, without sexual brand 


61 Matafa, Mre. 

30 

28 PuDiciTiA, de N, 

31 

25 Hangaka, ifrs. 

32 


29 Acerbas, de AT. 
27 Erin OTA, Mah, 
34 


35 

10 Kkhana, Dist. 
9 PlRDANA, Diet, 


36 

37 

20 Gfgenkh, Hh , 

3 Erynnts, Sekrk, 

38 

41 

12 PiTIIAURIA, Mrs, 

39 

40 

13 Hidari, Disl. 

11 Creteus, de 

14 LoTONGua, Disi, 

20 CvCLOPAilDES. 

42 


43 


45 

Actinor, Watson, 
44 

2 Augiades, IJh, 
16 (Jdaspes, Mre, 

46 

47 

1 Pamphii^, Fh, 

4 Ampittia, Mre, 



m JQUBNAl, BOMBAY NATURAL BTSTORY S^OCIETYy VqI AFi 


47. 

48. 
.49. 
50. 


n.W. vein 8 from end of cell 23 PEDEBTEe^ 

„ „ „ before end of cell.... Watson. 

P.W. vein 3 from midwey between 2 and 4 ... 48 

if » if approximated to 4 49 

H.W. 3 oloBely approximated to 4 60 

„ 3 not „ „ 5 Halpe, Mre. 

H.W. 7 nearer end of cell than origin of 8 ... 17 Onryza, WaUoiu 
7 nearly equidistant between 8 and 18 Baorib, deN, 
end of cell 19 Iton, 3/re, 
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The Phllogeny is extremely diffionit and not easy to illustrate from 
the Indian fauna alone. The following table gives a scheme of the 
principal genera. 


03 
H . 

Oi 

H 

n 
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« KILLS’’ BY CARNIVOROUS ANIMALS: 

BEING SOME REMARKS ON THE METHOD OF 
THEIR IDENTIFICATION. 

(By W. a. Wallinger, Divisional Forest Ofhcer, Dharwar.) 

It was with no small amount of diffidence and trepidation that I 
originally submitted, in a paper read before this Society, a sot 
of maxims which appeared to me to govern panther and tiger kills, ^ 
arrived at by a system of close observation during a series of years 
(Vol. XIII, Journal, Bombay Natural History Society). 

It is barely necessary to represent that a correct and prompt 
diagnosis of a “ kill,” wherever seen, is of the greatest possible impor- 
tance to the sportsman. It would make this paper too long if an 
effort were once more made to differentiate between “kills” by 
panthers and tiger^^ and those dirotttly attributable to the other carni- 
vora commonly found in India. I must restrict my energies, therefore, 
to shewing that the maxims originally drawn up for the guidance of 
the tyro in large game shooting arc sufficiently accurate to be of some 
pi*actiouJ value. 

The subject has always been full of interest to mo, and as I am 
able to ooiTO borate in a material degree the more important con- 
tentions, I ask the permission and tolerance of the members present 
to allow me to repeat these maxims hero and to then proceed to 
show how the desirable verification referred to has been brought 
about. 

Maxims regulating Panther and Tiger “ KillsP 

The following are given in the or^r of their importance 

(i) Marks of the four canine teeth are always clearly observable 
on the throat. 

(li) The carcase is dragged, and not — save under exceptional 
circumstanced — lifted* 

(til) The oiircase is usually moved, even if not in an exposed 
position. 

(iV) An effort is made to hide the carcase either (a) by depositing 
it in a nullah, (6) up a tree, or (c), by deliberately covering 
it with leaves, grass and other dibris. 

{v) The region of the pelvis is the point from which the oonsump- 
tion of the oaroase is started, the tendency being to work 
towards tbe chest. 

(vi) The skin and evon long hair is consumed. 
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The stomach is never rnptnred, nor are the intestines injured. 
(viit) The outline of the unoonsumed portion of the carcase, when 
seen early enough, is remarkably even and olean : the ribs 
looking like the work of a butcher’s saw. 

(i.r) Signs on the ground of a struggle for life on the part of the 
animal killed, or even of extreme terror before death, are 
usually absent. 

(.r) Marks of claws may be visible on the shoulders or elsewhere. 
(a}{) Blood is conspicuous by its absence, both in the carcase, and 
around the kill.” 

As to whether a particular carcase is the property of a tiger or a 
panther, in the total absence of pugs, we have nothing, so fur as 
I am aware, to guide us, except — ' 

(а) The size of the toeth marks. 

(б) Their relative interval or distance from eadi other. 

(a) The size of the animal killed, and 

(d) Other information of the presence of a tiger in the vicinity. 
Case 1 . — December 2nd, 1901. 

There had been several “ kills ” previous to my arrival in camp. 
Panthers were reported to occupy a small range of hills, and a spot 
along the base was selected in which to tie up. The same night the 
goat was killed, and next afternoon I went through what, at that time, 
I considered one of the most interesting experiences possible. Let me 
explain that what we all considered to be the best position was ocoupied 
by another gun, while, with ray wife, I got into a small ^ banyan ” tree 
some 80 yards from the “ kill ” over a second goat. At that time no 
idea of systemati colly taking observation had been formulated. Before 
twilight had set in we hoard a rumbling to our right not twenty paces 
off. Owing to the sloping hill-side the noise proceeded from almost the 
same level as that occupied by ourselves, and the deep gurgling, some- 
what awe-inspiring, sound made by two panthers, gradually increased in 
volume though nothing was visible because of the thick iiiidergrowili. 
After a few moments, occupied apparently in deciding who was to do 
the killing, out a panther a distance of quite twenty feet and 

seized, with the utmost neatness, the throat of tho goat, the impetus 
throwing both to the ground. At this stage I put an end to the business. 
It is \v(;r{h while to hero observe that this is the second time, in my 
experience, that the female has been allowed to kill while the male 
remained passive. 
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From this case we gathered two facts 

(a) That where there is no suitable cover, in which to creep close 

up, tlie panther takes a spring on to ita prey, and 

(b) That the throat is the part seised at once. 

Case 2. — 

My milk goats were out grazing on the borders of some jungle quite 
adjacent to our camp when one of them was seized at about 1 p.m., 
and rescued by the plucky conduct of a very old dame who had charge 
of them. The four wounds made by the canine teeth were on the 
throat, close behind the jaw, and the goat was carried into camp in a 
dejected condition. 

The same day at about 4-45 p.m., with a mind intent on observation, 
we selected a tree in which to sit. It was not a suitable tree, in that 
our matchan was far too greatly exposed. To hide behind a huge 
bundle of leaves, in a demduous teak tree, with practically no leaf on it, 
shows a want of commonsense. A small quantity undoubtedly helps 
to hide the structure, where a larger number would be liable to suddenly 
draw attention to the position. I enter upon the question of our 
position being unavoidably exposed at some length, because, it has, as 
will be seen, an unfortunate bearing on the sequel. 

Towards the end of December the moon w^as three-quarters full, so 
I hoped to be able to see clearly enough to make our subsequent notes 
accurate. Unfortunately a misty haze prevailed combined with a few 
driftiug clouds. We naturally selected an open space, but the cover on 
three sides of us — south, east and west — was quite thick • that on the 
south extending to within a few paces of the “tie.’’ The under- 
growth I refer to here consisted of that extremely hardy, prickly, 
persistent, and valueless perennial, the Lantana {Lantana scandens), a 
plant introduced, it is believed, as a rare flowering shrub by some 
misgTiided lover of gardens, and one which now bids fair to bring 
under its all-absorbing' influence large areas of land on which 
something bettor might be grown. 

Well, after sunset, while the moon was partially hidden by one of the 
passing clouds referred to, I saw what looked like a long dark shadow 
gradually emerge from the very thick lantana on the south side and 
seize the goat, after a spring of not more than nine feet, again neatly by 
the throat. There was no sound beyond that created by the collapse of 
the goat and the landing of the panther. There never is. We sat and 
intently watched that panther with its jaws firmly fixed in the goatee 
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throat. Presently the goat gave a convulsive shudder — the only 
movement we discerned — and all was over. The panther, who was 
lying down, raised itself with the goat’s throat still in its mouth, and with 
a quick turn of its neck threw the head away, and it fell with a dull, 
sickly thud on to the loaf-laden ground. The critical moment had now 
arrived, and we no longer escaped observation. I had hoped to see the 
brute start feeding, but this was not to be, for almost at once his gaze 
felt on us and he bolted. This case, therefore, illustrated nothing more 
than what wo had, to all intents and purposes, seen and noted before. 
Case 8t — 

The end of March offers opportunities in parts of the Dharwar 
District not easily to be beaten. April brings with it a succession 
of thunderstorms which end in filling every excavation with water 
and in keeping them filled. Two hot weathers ago I remember to 
have noticed, when too late, the existence of an unusual spring on high- 
ground surrounded by forest reserves, and quite two miles from 
the nearest inhabited village. This spring, emerging from two separate 
points on a small hillside, fed a ‘‘ Nulla ” with two branches, and 
disappeared subterraneously after traversing a distance of about 150 
yards. 1 had dammed up the lower section when water was so scarce 
the year before w ith great success and benefit to the surrounding villagers 
who were thus able to water their famishing cattle. The spot was, in 
many respects, an ideal one for my present purpose. An enormous 
banyan tree (Ficus lengalensh) was available ; panthers constantly 
drank there, and all that was necessary was the cutting of the tall 
tufted grass in a strip to give us a clear view from the tree. 

On the night of the 23rd March last I had a “ kill ” ; the conditions 
were essentially favorable ; the moon was all but full, and water else- 
where very scarce. 

6-5 p.m. — In position in tw^o matohans well sheltered by leaves ; 
chetal “ belling to our loft ; slight breeze from the same side (west) ; 
my wife, watch in hand, entering all times. 

6-26 p.m.— Suddenly saw a goodsized panther standing bolt up-right 
to the right in the grass and in full view. He was looking from side to 
side with the evening sun shining on his beautiful glossy skin. Might 
have been standing thus for a few seconds before we actually saw him ; 
and almost immediately he started the stalk. The grass being of some 
length there was very little crouching at first; the approach was slow 
and noiseless ; the distance from the bait about thirty yards. Getting 
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behind some lantana we could not, for the moment, see the panth^ 
from our position, although Mr. ML, who was also with us^ could do so. 
Presently he stealthily emerged from the other side now in the orouoh-* 
ing attitude* Ever and anon he looked from side to side furtively. He 
approached the goat behind a tuft of grass to. within two paces. The 
goat, so far, had shown no knowledge of its danger. The wind was all 
against this ; but now she turned round and met the gaze of the panther 
within six feet of her nose, and immediately the panther half sprang and 
half ran out, jumped on her back and seized the throat — which part Ti^e 
oould not at once tell — over the right shoulder, and turning the head 
round in a second we saw the panther’s head come up with the throat in 
its month. The entire stalk had occupied four minutes, 6-26 to 
6-30 p,m., at which moment the seizure took place. 

So far the following points Imd, it will be seen, been established : — 

1. In the absence of a companion, tlio stalk is a quiet and stealthy 
process. 

2. The victim is consequently (and almost invariably) unaware of 
its impending death. 

3. There is practically no spring if the cover available will pennit 
the animal to stalk right up. 

4. The victim is seized by the throat, and 

5. There is no roar nor any noise from the goat. 

To continue. — The panther sat with its prey in its mouth from 6-80 
to precisely 6-38 p.ra. The gout offered no resistance whatever, except 
during the final slight dying throes, after whioh the throat was relin- 
quished. During this entire period, in the broad daylight, the panther 
kept on the extreme alert. He turned his head, even witli the goat in 
his mouth, from side to side and listened intently. The only |)er- 
ceptible sound was when the panther appeared, on several occasions 
Portly after the seizure, to tighten his grip. The head of the goat 
at 6-38 p.m, was half dropped and half flung to one side, and the 
panther sat bolt upright over the carcase looking to the west (up wind). 
Daring this period he redoubled his vigilance. 

At 6-45, the pantlu^r quietly bent down and licked the blood on 
the goat^s throat at the point where it had been seized. 

It was still broad daylight. 

At 6-46 the panther walked about ton paces from the kill ami 
again sat down and licked the blood whioh had stained his own shoulder. 
At 6-50 p.m. he relaxed to some extent the extreme vigilance so far 
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displayed and lay down, a magnificent sight. Tired of the position he 
ttirnod over and faced our matchans. There were still, to our minds, 
two very important observations to make, and the fear of being seen 
was, at this time, considerable. 

At 7 p.m., however, quietly getting up (that is after a rest of 
ten minutes, after killing, during whioh time the breathing of the 
panther shewed that he had been suffering from the great heat 
of the . day), he strolled to the “ kill.” Ho seized it by the 
throat — dropped it — seized it by the back — dropped it —again seized it 
by the throat and trie(l to walk oft*, dragging the carcase between the 
fore legs. The goat had been tied in the rational way, by the hind leg, 
to an iron peg, by a double rope about two feet in length, well hidden 
by thorns. This rope held firm. Seeing that it was useless to try and 
drag, the panther now sniffed the posterior of the goat and deliberately 
turning the hind leg over so as to get the goat almost on its back, 
started to eat at the pelvis. I regret that this time was not recorded, 
as my wife got too interested and forgot to make the note. 

It was not till 7-7 p.m. in the uncerbiin light that Mr. M. took his 
shot and missed. The beast had been in foil view, at this time, for forty- 
one minutes, and I have now to record the fact that that panther was 
at that kill again at 7-12 p.m. The moon thougli giving a splendid 
light was somewhat low down, with the result that the kill was in deep 
shadow. Accurate shooting was out of the question, so with the aid of 
a powerful pair of binoculars I watched the panther feed till 7-40 p.m. 
All the time while feeding at the hind quarters the panther kept on the 
alert. He took a mouthful, looked up, listened and then went at it 
again. Just as the moon would have given us a fair shot he got up and 
walked away. Mr. M. saw him go to the water close at hand, 
drink, spring over the stream, and disappear. 

The points established may now be summed up as follows : — 

(1) The process of ‘‘ killing’’ takes time, although the animal 
is apparently insensible from the first. 

(2) Strangulation — not dislocation of the vertebrae — is the 
direct cause of death. 

(3) There is an instinctive desire to drag the carcase away. 

(4) The position occupied by the carcase when being dragged 
. is evidently between the two front legs, and 

(5) The point at which a panther starts to feed is evidently at 
the pelvis. 
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Further to this case — 

(а) the panther came np wind (probably by accident); 

(б) drank after killing and not before ; 

(c) the blood on the wounded throat was licked| as well as 
that whioh streamed down over the panther’s shoulder, 
CV)nrfiwioft,~There were several minor observations worth recording. 
The discriminfiition displayed by the panther throughout, in ttie matter 
of sounds, was most impressive : something that would cause us to start 
was absolutely ignored, while, on the other hand, a distant, almost in- 
audible, sound would make the panther suddenly turn. The dropping 
of dry wood or the berry of the/cus, on which we were seated, with a 
crash into the deposit of dry leaves in the nulla ” below us caused 
him to move no muscle. We appeared to be on the high road to the 
roosting ground of the common crow, several of whom spotted the 
affair and, circling round, cawed vigorously. This did not in any way 
annoy or disconcert the panther. This conduct on the part of the 
crow was significant and interesting, and shews with what accuracy Sir 
Samuel Baker wrote : A caw after sunset and later near a ‘ kill * 
means that a panther is visible.” 

It would have been nice to have been able to definitely clear up the 
point regarding the sucking of blood, ’’ for there is much difference 
of opinion about it. Although we were not more than twenty paces 
from the kill it was impossible to tell for certain whether any 
sucking was in progress or not — we all thought not. I had binoculars 
available ; but unfortunately never thought of using them at that 
early stage. 

The naked eye, unless at very close quarters indeed, will not reveal 
the movement of the thorax caused by the aot of swallowing. The point 
is of no practical value to the sportsman in the matter of diagnosing 

kills,” but it is nevertheless of some academical interest. 

As regards killing (Condition IX) it is relevant to state that the goat 
is not always killed at once. It is grasped by the throat tight enough 
to prevent its bleating or struggling, but a panther will sometimes 
hold its prey like this for a little time before patting its strength into 
the grip. On the other hand, when killing a larger animal, a panther 
exerts the strength of its jaws at once. Calves and heifers seldom 
recover from the wound on their throats, unless rescued almost at 
once, whereas goats and dogs are known frequently to do so without 
even a puncture visible. 
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A CATALOGUE OP THE IIETEROCERA OF SIKHIM 
AND BHUTAN, 

By G. C. Dudqbon, f.e.s., 

With Notes by H. J. Elwes, f.k.s., &c., 

AND 

Additions by Sir Qkorgb Hampson, Bart., r.a., 

Part XV. 

(Conlmued fforn page 763, Vol, XJV,) 

Family EPlCOPIIDiE. 

Genus Epicopia, Wostw. 

3017. E. pohjdora, Wostw. 

Slkliim and Bluitan, 2,000 — 5,000 feet. This is not uncommon in 
parts of Darjeeling, flying during the day and sucking the flowers of 
tea and other plants in the manner of Papilionu)^^ 2 of the philoxenus 
group. Its action of settling upon flowers with its wings steady, instead 
of quivering, makes it gouendly recognisable from the Papilionid^ 
at a short distance. I have found it most commonly at Tukvar and 
at Badamtum, where I also procured tho larva which is white and 
curiously dotted with long waxy efflorescence. (I think it is quite 
possible, as Mr. Dudgeon says of E. philenora^ that this species and 
the next may bo one, but ray own knowledge of them is insuffi- 
cuent . — IL J. E,) 

3018. E, philenom, Westw. 

Sikhim and Bhutan, 2,000 — 5,000 feet. Rather rarer than the lost 
1 think, hut found with it and liaving tlie same habits. It resembles 
one of tho black Papu ionid^, probably most like P. asioriorx, West* 
wood. Tho hind wings of both this species and tho last vary extremely 
in shape and markings, and I think it probable that they may both be 
found referable to one species. This cannot bo proved, however, until 
they have been bred upon a largo scale. Tho moth flies throughout the 
monsoon on bright days. 

Family URANIIDiT^k 
Genus Nyctalemon, Dalman. 

3019. i7, patroclus, Linn, 

Sikhim and Bhutan, 1,800— 2;500 feot. Rather mro, I have only 
seen it on tho wing on three occasions. Once in the valley of the 
Choi river, in British Bhutan, flying by day in a shady ravine, and 
twice disturbed from low herbage and flying in bright sunlight at 
21 
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Ptinlrabaree. I have speoimons in my oolloction from Burma, Upper 
Assam, Manipur and the Andaman Islands, as well us from the 
above localities. 

Genus Ubapteuoidbs, Moore. 

3020. U, astheniatay Guen, 

Sikhim. I have never taken this. 

( I also have never seen this from Sikkim, though it seems common 
in the Naga hills,— /A J. L\) 

Genua Strophidia, Hiibn. 

3021. S. fascicUa, Cram. 

Sikhim and Bhutan, 1,800 feet. I took this at light in June and 
October at Punkabaree. It seems to be rather scarce, though it is 
possible tlrnt it may have been overlooked by me among the numerous 
specimens of Pseud omicronia oppositaia^ Snell, which species it much 
resembles in appearance. { I have specimens from Moller^s collection 
taken in March and April. — H, /. E.) 

Genus Aoroptkris, Hiibn. 

3022. A, striataria^ (^lerck. 

Sikhim and Bhutan, 2,500 — 6,000 foot. Occurs rather commonly 
from May to August, It is attracted to light and may occasionally 
be seen dying round low'growing plants on dull days. 

3023, A, ohlu/ifaria, Moore. 

Sikhim and Bhutan, 2,500 — 5,000 feet. Occurs commonly from 
May to September, 

3024. A, iphiata, Giion. 

Sikhim and Bhutan, 5,000 feet, I have only taken this in June 
attracted to light. The hind wing has the outer margin rounded ; 
the markings on both wings are arranged as in A. Hriatavia, Clerck. 
In one of my specimens the submarginal band on the hind wing is 
obsolete. ( I should have said that this was as common or commoner 
than the last. I have taken it in September. — H. J, 

Genus PsKUDOMicuoNiA, Moore. 

3025. P. oppositafin, Snoll. 

Sikhim and Bhutan, 5,0U0 feet. This species occurs in September 
and October; jKo 1 cx])oct etirlier in the year. It has the habit in 
corninoa with of the family of resting with its wings outspread 

on the under surlaoe of leaves, and it sometimes may bo found settled 
in this manner upon the surface of a white-washed wall. ( I have it 
from MoUer, dated April.— i/* J. E,) 
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Gonus Mxoronia, Guen. 

3027. M. aculeaia^ Gnen. 

Sikhiin and Bhutiiu, 1,800 — 6,000 feet. This is the oommonest 
insect of the family and may 1)0 taken at light or by beating low 
jungle from March to October. The striations on the fore wings of 
different specimens vary in extent considerably. ( A specimen from 
British Bhutan in February is one-tliird smaller in size than the 
average. — //. J. K) 

Gonus Chatamla, Moore. 

3028. C. flavescens^ Wlk. 

Sikhim and Bhutan, 4,500 — 6,000 feet. . I have only two spoeiinens 
of this brought in by my collectors from Nim and Lingtu in British 
Bhutan ; they are dated April and August. ( A rare species of which I 
have 2<y and 19. The figure in moths of Indui, Vol. III., p. 118, 
marked $ is, I think, certainly a 9. Both my males, which differ 
much from each other in colour, have pectinated autonnao and are 
smaller than the ^ . — H. E.) 

Genus Auzka, Wlk. 

3029. A, rn/ifrontata^ Wlk. 

Sikhim and Bhutan. Brought in by my collectors, dated April and 
June. I know nothing of the elevation at which it occurs. ( I took 
it at Mongpoo at about 4,000 feet on May 25th, but it is not a common 
species. — II, J, E, ) 

3030. A, arenosa^ Butl. 

Sikhim, 5,500 foot. I took one specimen of this at Tukvar at light 
in April 1889, but have not seen another since. (1 have four from 
Sikhim and two from the Naga Hills, whicli are much greyer in colour 
than tliose from Sikhim. — H. J. E,) 

3031. A, hjperthyra^ Hmpsn. 

Sikhim. I do not know this species, (A very distinct species of 
which the unique type is in ray collection. — //. J, E,) 

3032. A, torridaria^ Moore. 

Bengal (fide Hampson). As the speoies of the genus seem to 
be confined to the hilly portions of India it is probable that the 
present speoies, if it occurs in Bengal at all, will be found in the 
Sikhim and Bhutan Hills. I have one male from Kanara, wliich 
has a hyaline streak below the origin of vein 5 of the hindwiug, 
which feature does not appear to bo present in the female {vide 
desoriptiou). 
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Family EPIPLEMIDJ5. 

Genus Amana, WIk. 

8039, A. anguliferoj Wlk. 

Sikhim, 1,200 feet. This species was brought in by my collectors 
on one occasion only and said to have been caught at Sivoko on tlie 
Teesta. It has hitherto only boon recorded from the Khasia Hills. 
The date of the capture of my specimen was not recorded. (This 
must be very rare in Sikhim, whence I have only a single specimen 
from Mbllor’a collection. One from the Nagas has the yellow band 
on the hind wing above unbroken. — H. J. E.) 

Genus Orudiza, Wlk. 

304-0. 0. protlieclaria, Wlk. 

Sikhim and Bhutan, 1,800 — 3,000 feet. I have eleven specimens 
taken at light by me at Punkabaree and Fagoo in June, July, August 
and September. I do not think it is a common insect anywhere 
witliin the above limits. 

Genus Epiplema, Herr Sohaff. 

3041. Et columharis, Butl. 

Bhutan, 2,500 feet. I took one specimen at Fagoo in July. The ground 
colour of both wings is more purplish-brown than hair brown ; the cilia 
oohroous. It is easily distinguishable from other species of the genus. 

3041a. E, inhians, Warr. 

Sikhim, 1,800 feet, I have three males and four females token at 
light by me at Punkabaree in May, June, September and October. 
The antennae in the male are thiokonod and flattened, the hindwing in 
both sexes boars an elongate white C-shaped mark in the cell. 

30416, E. retracta, Hmpsn. 

Sikhim. The only specimen obtained by me was the typo which 
is in the British Muserura collection. 

3042. E. ederilata, Hmpsn. 

Sikhim. I have not seen this from Sikhim. I have one specimen 
from Kanara, in S.-W. India, which is typical. This proves that 
although rare it has a wide range. (A very distinct species of which 
I have seen only the type specimen from Sikhim . — IL «/. E.) 

3043. E. reticulata, Moore, 

Sikhim. I have only taken this in the Kangra Valley, Punjab, in 
September at 5,000 feet elevation. (Very rare in Sikhim. I have 
only two specimens, one of which is from the Atkinson oolleotion.— * 
S. E.) 
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3045. E, sreapuy Swinh, 

Bhutan, 3,000 feet. I took one I'oinale at F agoo at light in Soptom- 
ber 1894. 

304G. E, midthtrigariHy Moore. 

Sikhirn and Bhutan, 4,500—7,000 feet. This is a very oommon 
insect occurring at a much higher elevation than the other species of 
the genus, with the exception of E. nivea^ Hmpsn., and hicaudatHy 
Moore, which are found at over 10,000 feet. 

3048. E. rhagwHita, Wlk. 

Sikhirn. The insects in my collection originally identified as this 
species by Sir George Hampson have been detenninod by nio as the 
females of E. pedinicornis. Dudgn. 1 have not seen E. rhagavata, 
Wlk., from this locality. 

3051. E^ ohscurarluy Moore. 

Bhutan, 3,000 feet. I have only one specimen of this, which I took 
at light at Fagoo in August. 

3053. E, conjlictariaj Wlk. 

Sikhirn. I cannot rccogniso this. Two specimens which I had 
hitherto placed under this name, I am convinced on re-examination 
are extreme dark cold-weather forms of E, instabilitatu^ Wlk., which 
very variable species can always bo recognised by the form of the 
dentation of the lower margin of the subcostal pale area of the hind- 
wing. (I have two specimens, one of whioli from Atkinson’s collection 
is E* lilacina, Moore, which Sir Q. Hampson identifies with E, con-^ 
flidariaj Wlk. After reading Mr. Dudgeon's remarks on No. 3060, 
I think he is probably right. — //. J. E.) 

8055. E. ruptariuy Moore. 

Sikhirn and Bhutan, 1,800 — 3,000 feet. The specimens from these 
localities have the markings more pronounced than those from the 
Kangra Valley, Punjab, in my collection. The latter more nearly 
approach E, fulvilinea^ Hmpsn, The only really constant feature by 
which E. fulvilinea^ Hmpsn., seems to difler from this species is the 
position of the submarginal blaok speck on the forewing, which is 
developed nearer the costa in fulvilinea than it is in ruptaria. I have 
five specimens taken in Jime, July and August. 

8056, JE. fulvilinea, Hmpsn, 

Sikhirn and Bhutan, 2,500 feet. Taken commonly at light in May, 
June, July and August. (My own experience is similar, but I would 
not call it oommon. — U. J. E.) 
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3057. E. apiealU, Hmpsn. 

Sikhiin and Bhutan, 2,500 — 3,000 feet. I have taken this at light 
in May and September, and the markings seem constant ;* the very 
faintly-marked hindwing with the nebulous dark patch just beyond the 
end of the, cell are characteristic of the species. 

3058. JB. bkaudata^ Moore. 

Sikhim and Bhutan, 2,500 — 3,000 feet. Occurs but rather rarely in 
May, June and August. It shews less variation in markings than do 
E. resiricta, Hmpsn., and E. imiahilitata, Wlk. (This is much tlie 
commonest Epiplema in Sikhim at high elevations, 7 — 10,000 feet, 
and comes freely to light in June and July in the station.— -£?. J. E.) 

3059. E. restricta, Hmpsn. 

Sikhim and Bhutan, 1 ,800 — 3,000 feet. A common insect from April 
to August. I have one specimen in my collection, which is without the 
subapioal dark patch on the forewing and only bears a few indistinct 
yellowish markings on the costa and a dlscocellular dark spot similar 
to that found in some specimens of the next species. (Again we see how 
an insect which may be generally rare, as this certainly is in Sikhim, may 
be common in particular places or in particular seasons.— £f. J. E.) 

3060. E, instabilitatay Wlk. 

Sikhim and Bhutan, up to 3,500 feet. The commonest form occur- 
ring in June, July and August has the forewing pure white with a 
dusky mark at the end of the cell followed by a yellow patch, and 
sometimes some indistinct postmedial yellow and dark patches. 
• Specimens, taken late in August and September, have the forewIngs 
more completely suffused with yellow and brownish markings, and 
a more or leas distinct postmedial row of blackish spots. A specimen 
taken in October is so completely suffused with brown that only the 
posterior margin of the forewing and^ the costal area of the hindwing 
shew whitish. Another specimen taken in March has the dark area 
of the hindwing entirely dark brown and the yellow markings on the 
forewing almost wanting. The species can always be recognised by 
the hindwing having the costal area white defined by a yellow or 
brown border on the lower side of an irregularly dentate but constant 
formation. The dark brown or yellow portion of the hindwing 
always extends to above the middle of the inner margin. 

3061. E, himala^ Butl. 

Sikhim and Bhutan, 5,000 — 7,000 feet. Occurs in April, May and 
June. 



THE HETEROCERA OF SIKH I M AND BHUTAN. 
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30616. E, nivca^ Hmpsn. 

Sikhim, 12,000 feet. DiflPers from E. hhnala, Butl., in the markings 
being miiob reduced and the suffusion on the underside of the 
forewing in the form of two narrow bands. 

3061a. E. argenttsparsa^ Hmpsn. 

Sikhim and Bhutan, 1,800 — 2,500 feet. Taken at light by me at 
Punkabaree and Fagoo in February, Juno and September, I have 
only seen four specimens. The wings beyond the postmedial lino are 
more or less irrorated with bluish grey scales ; this extends sometimes 
over the entire surface of wings. 

3062. E. ocustay Swinh. 

Sikhim and Bhutan, 1,800 — 3,000 feet. Occurs rarely in June and 
July. I have only four specimens taken at light. 

3063c. E. pectinicornisy Dudgeon MS. in Hmpsn. Moth’s Ind. IV., 
p, 549. 

Male with antennas hipectinated and a fovea at the base of the cell 
on the forewing ; hindwing with the hone of the eosta lohed covering the 
frenulum. 

Grey brown ; vertex of the head white ; wings indistinctly striate 
throughout. Forewing with an antemodial erect rufous line, some- 
times indistinct ; a postmedial dark brown line bordered on each side 
with paler, angled at the costa and below the cell ; a submarginal 
lunulate dark mark below the apex. Hindwing with autemedial 
rufous line in continuation of the one on the forewing ; a post- 
medial rufous line defined by dark brown on the inner side acutely 
angled at vein 4 ; a wliitish marginal lino defined on both sides by 
dark brown ; a rufous streak running up from the tail at vein 4 
parallel to the postmedial line ; throe black spots outlined with rufous 
between veins 5 and 2. The# area of the hind wing between tho 
postmedial line and tho outer margin is often suffused with leaden 
gi*ey. 

Sikhim and Bhutan, 1,800 — 3,000 feet. Twenty-six specimens taken 
at light from May to September. iSrp. 25 — 27 mm. 

3063(/. E. rufimargo^ Warr. 

Sikhim. It is probable that two specimens which I have in my 
collection under E. bkaudata^ Moore, having the whole area on the 
forewing beyond the postmedial line dark brown, may be referable to 
this. The specimens aroi however^ in not sufficiently good condition to 
determine. 
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Genus Diradbs, Wlk. 

3064. D. unkauda, Hmpsn. 

Sikhim and Bhutan, 1,800 — 3,000 feet. Taken at light in July, 
August and September. The male has the neuratiou of the hind- 
wing much aborted, 

3064a. D. lituralis, Warr, 

Sikhim, 1,800 feet. I took one specimen of this at Punkabaree 
attracted to light in March. It is probably rare, as I have not seen 
another. 

3065. I), ih^claia, Quen. 

Sikhim and Bhutan, 1,800—3,000 feet. Occurs with D. unkauda^ 
Hmpsn., at light and is rather more plentiful. 

Genus Gathynia, Wlk. 

3070. G* miraria, Wlk. 

Sikhim, 1,800 feet. I have eight specimens taken by me chiefly at 
light at Punkabaree in the cold-weather months. It reposes with the 
wings rolled up tightly into elongate cylinders and spread in the form 
of a cross. My specimens were taken in January, February, March, 
June, October and December. I never procured this in Bhutan. 
(This must be local as I never saw more than one specimen in Mbller’s 
collection. — H. J. E.) 

Genus Metorthochiltts, Hmpsn. 

3074. M. emarginatum, Hmpsn* 

Bhutan, 2,500 feet, I took two specimens — a pair — at light at 
Fagoo in May, but have never seen a Sikhim specimen. (I never saw 
a Sikhim specimen and know it only from the Naga and Khasia Hills. — 
U. J. E.) 



tTHte ANOPHELES OF KARWAR ( NORTH KANARA )- 
(With a Plate,) 

By H. Cogill, M.R.C.a, L.R.C.P., 

Acting Civil Burgeon, Bholaeuk. 

Of the known npocies of Anopheles occurring in India the following 
Were found by the author : — 

1. A, fiuviatUisy James* 

2* culicffaciesy Giles. 

3. A. ,Teyporensis^ James. 

4. A, Jamesif Theobald. 

5. A, niffcrrimuSf Giles. 

6. A, harhtrostrt-^f van der Wulp. 

7. A^ Rossi, Giles. 

In addition to these, five spooies, new to India, have been discoveredj 
Two of these wore first found by Mr. II II. Aitkon, and have been 
named -4. Aiikeni and A, Karwari by Theobald. Two others have been 
identified by the same authority as A, Imeophyrns, Donitz, van 
A. eleganSf and A, punctulatusy Donitz. The identity of the fifth species 
has only recently been definitely settled, as the imago very closely re- 
sembles A^ Altkeni The isolation of the larvao has finally established 
them as separate species, and the last has been provisionally named 
A. euliciformis* 

Of the known species 

was noted as very common at certain seasons. It was 
A. JluvicUilis, found from April to February (the period over which 
James, these observations extended). It first became really 

plentiful during tlie early rains towards the latter end 
of May and in June ; during the heavy rains in July to September it 
was scarce; from October to January it was extremely abundant again. 

It is of interest to note that the ttxalarial incident, as observed in 
oases treated at the Civil Hospihil, Karwar, showed a marked rise 
during May, June and July ; from then to the end of October a very low 
rate ; and during November, December and January the maximum 
rate was reached. 

The larva of this species was found in all forms of slowly moving 
waters including rice fields. The distinctive features of the larva are 
too well known to need description ; it may be noted, however, that the 
frontal bristles are by no means constant in character, as one or 
more fine filaments are not uncommonly found on the median bristle. 
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was very rare and the larva was not isolated. 

was also very rarOi and only two larvsB were 
isolated. 

was one of the most constant, the larva being found 
in all forms of clean natural waters. The mature 
insect does not exactly correspond with any of the 
allied species described by James in his Malaria in 
India, but the larva is identical ; and it would therefore appear 
that the gnat bred is another variation of A. Jamesi, 

It has been noted that the larvse of this species mounted in formalin 
show very marked variations with regard to their frontal bristles. 
These variations were so striking os to make it appear at first that sepa- 
rate species were being dealt with ; but the examination of a large 
number of imagines showed no variation. The extreme variation in the 
bristles are shewn in figs. 7a and 7b of plate. Many living larv® were 
examined, and the bristles in all oases were found to be true to type ; 
these larvsB were then mounted in formalin and the variations again 
appeared. It became evident tliat the variations were mechanical and 
were probably due to the fine filaments making up the branches of the 
bristles becoming adherent to the parent stem, and thereby causing an 
apparent difierence in character. It is, therefore, important, in larvm 
with bristles of this description, to examine living specimens to make 
absolutely sure of their true nature. 

is generally described as a wild species. In Karwar, 
at certain periods of the year, as, for example, at the 
end of the rains, it was the only common Anopheles 

TtTnus, ijiilos^ ^ ^ 

found in houses. It first made its appearance in early 

September, and for two months afterwards large numbers wore captured. 

In all cases eggs were easily obtained, when required, in captivity. It 

was not until October that the larva was first discovered ; but, from then 

up to the end of the year, it was extremely common in all forms of clean 

waters, especially in rice fields. On one occasion its larvje were found 

together with those of A, Rossi in a muddy road-side puddle. 

The egg of this species and of A. barbirostris has an enveloping 

membrane of extremely beautiful structure. This membrane embraces 

the egg and closely resembles a net in appearance ; it is of the simplest 

structure, consisting of a single layer of very regular, hexagonal cells 

with dotted outline and granular matrix. It is very friable. Towards 


A* cul i €%• 
facies, Giles, 
A, Jeypo^ 
rensis, James, 


A. Jamesij 
Theobald, 




THE ANOPHELES OF KARWAR 





THE ANOPHELES OF KAliWAR {NORTH K ANAR A). 329 


the concave margin the membrane becomes expanded, forming a 
crinoline-like structure ; and in this expanded portion it does not show 
the cellular structure described above, but is made up of fibrous rib-like 
processes running to the free margin. The free margin is coarsely 
toothed {vide Plate, figs. 6c and 6d). 

The pupa of this species and of A. barhirostris shows striking differ- 
ences from the pupae of all other forms hitherto examined. The most 
marked difference lies in the breathing-horns the tube, before 
expansion, arches up over the dorsum of the thorax almost meeting 
that of the opposite side in the mid-lino, and is then bent back on itself 
at right angles to the dorso-ventral plane of the pupa, thereby becom- 
ing inverted U-shaped ; it then expands into a cavity somewhat re- 
sembling in shape an open mussel-shell, the free margin being split 
centrally, the cleft running well into the cavity so as to increase the 
abovementionod resemblance. The cavity extends back into the 
U-shaped stem {vide Plate, figs. 6a and Cb). The structure and shape 
of the horns ” can only bo made out by examining pupse in the recent 
state os, in preserved specimens, it is impossible to fix the pupa in such 
a position as to examine it from above. In all mounted specimens in 
the author’s collection the horns ” are seen to be more or less 
collapsed. It is more than probable that these species can completely 
close up the cavity of the ** horn ” when necessary. 

In addition to this difference in horns, the hairs on the segmental 
margins are in many cases compound and always of a very dark colour. 
It would appear that this marked divergence from the usual type should 
place these species in a separate genus. 

was found breeding in the same typo of water os the 
A. barbi- preceding, and at the same season. The imago was 
rostrisy van der only found in houses on two or three occasions. The 
larva was very common. The characters of the pupa 
have been described above. The males of this species show a constant 
variation from those described by Giles, and others under the same 
name, in the palpi always having a narrow but well marked band of 
white scales at the apex of the first segment, as well as two patches of 
white scales on the bulb, one near the apex, and the other at the base. 

was always found to be abundant. The enveloping 
A. Rossiy niembrane of the egg of this species does not show 
Giles, nearly so regular a structure with regard to the 

cells as those of uigerrimus and 4. barbirostru^ 
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Of the species now to India 

was first discovered in April in a jangle spring to- 

A. leuco- getber with A. culikiformis, sp, mA A, JlumoiiliSf 
V James. Only two larvm wore obtained then, and it 

Theobald, was not found again until the cessation of the rains 

when it becamo very abundant Whilst water was 
plentiful it was found in the open, but as a rule it was found in jungle 
springs and was particularly partial to waters containing decaying 
leaves. (For sketches vide Plate, fig. la to fig. le.) 

The larva is, as a rule, of a rioh brown colour, with the palmate hairs 
very pronounced, and commonly visible to the naked 
eye. It is not uncommonly seen hanging perpendi- 
cularly to the surface of the water, in the attitude ascribed to 
A. lurkudL It thrives best in water containing plenty of mould. It 
closely resembles that of A. Ito$si in character. 

Frontal bristles, median : very long, far apart, simple. 

Frontal bristles, angular : short, simple. 

Palmate hairs : on the 3rd to 7th abdominal segments, that on tho 
7th segment not so well developed as the rest ; an extremely ill- 
developed palmate can also be made out on the 2nd segment, but is 
not constant. Tho individual hairs are broad, and narrow rather 
suddenly at the extremity where there is a spine of moderate length. 

Tho imago shows very striking differences from A, leucophyrue, 
Donitz, as described in Giles ; in fact, beyond simi- 
larity in wing markings and position of transverse 
veins there is no resemblance. A description is therefore given in 
detail. Tho characteristics arc : (i) a large ferruginous anal tuft; 
(2) palpi with four narrow white bands ; (3) halteros covered with 
white scales on knob with a black patch in centre ; (4) a very broad 
white band on tho tibio- tarsal articulation of the hind leg ; and (3) 
most elaborate ringing and maculution of all legs. 

Palpi : in the female, black with white tips and with narrow white 
bands at the next three articulations ; in the male with large clubs mostly 
white, but with narrow black band at middle and base ; in the male there 
are also two additional white bands on the club, one at the middle and 
one near the base as well as many white scales on the basal half. 

Proboscis : in tho female black, with a marked yellow tip, slightly 
longer than palpi \ in male the marking is the same, but it is shorter 
than palpi. 



THE ANOPHELES OF KARWAR {NORTH KANARA). 331 


AntenncB : with a ring of white 3 oale« at the base, and a tuft of white 
scales at the apex of first segment, and many white scales on the rest 
of same segment. 

Head : with a well marked crest composed of white scales, and long 
white hairs* The forked scales are all black. 

Thorax : slate-grey, with many short, white, hair-like scales on the 
dorsum. There are fairly well marked dorsal and dorso-Iateral lines of 
a dark colour, and two irregular-shaped black spots laterally in the 
wing-plane. 

Pleurce : with dull white decoration. 

Halteres : white-scaled, with a patch of black scales on the centre of 
knob. 

Abdomen : slate coloured, bare, with only a few slender, curved 
hairs. 

Legs : yellowish white articular bands on all tarsal joints, most 
marked on the fore-legs and hind-legs. On the tilio-tarsal joint of 
the hind-legs there is a very broad yellowish white band, 1/8 
of the first tarsal joint, and 1/5 of the tibia partici{>ating. The 
tibio-femoral articulation of the leg is white. All legs, with the 
exception of their 3rd, 4th and 5th tarsal joints, are most elaborately 
ringed and speckled with yellowish white scales. The tibia of the 
fore-leg lias a narrow apical white band. Cox® of all legs with many 
white tufts. 

Wing : of tho male is much lighter coloured than the female, os- 
peoially towards the inner margin, the paleness being due to the mark- 
ings being much less pronounced. In both sexes the 2nd transverse 
vein is slightly external to the 3rd, and the 4th is much internal to both* 
The wing fringe is black for the most part, and is light coloured at 
the apex ; there are small light interruptions at tho 2nd, 3rd, 4th (both 
branches) and at the outer branch of 5th longitudinals. 

Length : 7 mm. including proboscis which is 2 mm. 

A. punciula-' mentioned by Giles in his second edition of 

tu$y Donitz, “Gnats and Mosquitoes’^ on pp. 287. 

Tho only specimens obtained were females caught in the bungalow 
daring the heavy rains from July to October. The imago very closely 
resembles A. leucophgrusy var, A. elegansy but it differs from that species 
in the markings on the palpi, and in not having the broad white band 
on the tibio-tarsal articulations of the hind leg. ( For sketches, vide 
Plate, figs. 3a and 3b.) 
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Palpi : in the female the whole of the apical 2/5 of the palpus is 
smoky whiiOi except for two very narrow black bands which divide 
it into three. One of these black bands is aitnated near the apex, and 
the other at the next joint. The remainder of the palpus is black, 
except for a narrow white band at the base of the 2nd joint. There are 
thus two narrow and two broad bands of each colour* There is also a 
tuft of white scales on the centre of the basal segment* 

Afdeni^ : have a tuft of white scales on their basal joints. 

Bead : has a well marked silver-white crest composed of short 
scales and long hairs. The forked scales are black. 

Thorax : slate-grey, covered with light coloured hairs. There are 
ill-defined dorsal and dorao-lateral lines of a darker colour ; and in the 
wing-plane are two black dots ; there is also a black dot or spot on the 
scutellum* Along the anterior margin of the thorax there are three 
tufts of long white scales. 

PleuTCR : much decorated with silver-white patches. 

Haketee : covered with white scales. 

Abdomen : black with many light-coloured, evenly distributed hairs. 

Wingi: with the 2nd transverse vein opposite the 3rd, the 4th 
more than its own length internal. The fringe is creamy white at 
the apex of wings and at the junctions of the longitudinals : otherwise 
it is black. 


Legs: light coloured at articulations, mottled and ringed, Cox» 
with many largo white tufts. 

Of the new species 


A, Aitkeniy 
Theobald. 


This is a clear ** winged species. It was first found 
by Mr. E. H. Aitken on the Goa frontier, A few 
isolated specimens were bred from May onwards. 


It was not until December that its larva was isolated. Larvm were 


only found in pools situated in thick ‘‘ evergreen ” jungle. 

is small, compact, and of a brick-red colour, is 3 mm. in 
length and very closely resembles A. fluviatUis larva 
except that, unlike the latter, it prefers living in the 
deeper water in the centre of the breeding vessel. Bristles of larva 
are figured in Plate, figs, 5a and 5d. 

Frontal brisilesy median ; thick and bifurcated at extremity, the enda 
curve downwards, forming a regular pitchfork. 

Frontal brutles, angular: short, simple. 

Buccal hair : covered with long, simple branches, true to usual typ^ 
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Palmate hairs : aro on segments 2 to 7. On the posterior portion 
of the thorax and on the first abdominal segment there is a hair in no 
way resembling a palmate in struotnre, but apparently performing the 
same function. A similar condition is found in A. Jamesu James, in 
his Malaria in India,” calls them palmates. 

3rd balancer : true to type. 

has the breathing horns ” of the usual type and 
widely separated at the base. 

Tho resemblance of this species to a oulox is astonishing ; it is very 
small, has clear ” wings, and habitually settles in 
the attitude attributed to a typical Culex, To add to 
the resemblance the abdominal segments are of a lighter colour at their 
junctions, and give an appearance of banding. 

Palpi : black, those of the male much clubbed. 

Proboscis : black in the female and considerably longer than tho 
palpi ; tliat of the male is even longer in proportion. 

Head : black, with a few white scales forming a small crest ; all the 
forked scales are black, and are scanty in number. 

Thorax : light brown, nude, with only a few slender black hairs on 
dorsum. 


Halteres : fuscous, with black knobs. 

Wings : with all the nervures black-scaled ; tho scales small. 
Transverse veins are alternate, 2nd opposite 4th, 3rd external. Fringe 
is black. 


Abdomen : nude, except for a few black hairs. Segment margins 
are lighter than the rest, and there is a brown dorsal line on the 1st, 3rd 
or 4th segments of abdomen. 

Legs : black ; claws true to type. 

This is also a clear ” winged species. It was one 
^*s^ Anopheles bred in Karwar, but for long it 

was confused with A. AilkenL Only isolated speci- 
mens were to be found until the latter endi of the rains, when it 
became abundant. The larvae were, as a rule, found in jungle pools. 
On one occasion a large number were found breeding in water contained 
in a small hole in a tree-trunk. They continued to be fairly plentiful 
up to the end of October. 

Although it is only by the closest examination that the imagines of 
two ‘‘ clear ” winged species can be diflferentiated, a study of 
their life history shews them to be very distinct species. The great 
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difference between them will become evident when the larval deecrip- 
tious are compared, and it is probable that, when all species of 
Anopheles are prCperly classified, the two will not be even in the same 
genua* 

The larva of this species differs much from those of any of the other 
species examined. It shows variation in structure in 
two appendages which aro constant in all other forms. 
The first of these appendages is a bristle situated near the margin of 
the buccal cavity almost in the same plane as the antennas, but just 
inferior to it : this bristle has, for convenience of description, been 
named the ‘‘ buccal bristle.” The second appendage is the balancer ” 
situated on the 3rd abdominal segment. 

Frontal bristles, median : long, very close together, and unbranched 
as far as can be made out • angular, short, simple. 

Buccal bristle : is almost devoid of branches up to the extremity, 
where it is expanded into a marked enlargement which is almost flat 
antero-internally and convex postero-externally, having a corona of 
hairs round the flat margin. At the origin of the bristle on the thorax 
there is a plain stiff hair {vide figs. 4a and 4b). 

Palmate hairs : situated on the 2nd to the 7th segments. 

3rd abdominal balancer : is single as in other species, but instead of 
being branched throughout its length, is quite plain. 

Palpi : black, rather slender. 

Imago. Proboscis : black, slightly longer than palpi. 

Antennae : plain black. 

Head : black, with a small crest of white scales. 

Thorax : dull chocolate-brown with dorsal and sub-dorsal lines of a 
darker colour. 

Halteres : fuscous. 

Wings ; black scales throughout ; the 2nd transverse vein opposite 
the Srd, the 4tb internal. 

Legs : the claws of the male fore-legs differ from all the other species 
in that they have not the short thumb-like second daw charaoteristio 
of the remaining species. 

Abdomen : dark chocolate coloured, plain. 

Length : 4 ram. without the proboscis which is 2 mm. 

^ was first found by Mr. E. H. Aitken in April ; it 
Theol^ld was very common in May and continued abundant 

’ throughout the nuns to the end oS the year. Unfor-^ 
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tunatoly, when larvaa were required for description and preservation, 
none were to he found. The larva was found in all sorts of clean 
waters and was the commonest Anopheles in Karwar. For sketches 
Vide Plate, figs. 2a and 2 b. 

is ohiefly characterised by long white tips to the 

Imago palpi, light coloured wings, and by the last two and a 

quarter joints of the tarsi of the hind logs being all white except for a 
broad black baud on the middle of the 4th tarsal joint, 

Palpi : with long white tips comprising the two apical joints <livided 
into two by a narrow black band on the apical joint ; there being be- 
side two narrow white bands at the apex of the Isfc and !3nd segments, 
the distal white band being separated from the long white area by 
another black band (fig. 2b). There are thus two broad black bands 
and two broad whito bands as well as two narrow black bands and two 
narrow white bands. In the male the white areas of the palpus do 
not form complete bands. 

Proboscis : black ; same length as palpi. 

Antennce : slender, with silver-grey hairs. 

Head : with a very well marked crest of silver-grey hairs and scales 
of the same colour. 

Thorax : dark, covered with silver-grey hairs dorsal ly. There are 
slightly marked dorsal and dorso-lateral linos of a darker colour. On 
either sido of the mid-line there is a black spot. 

Pleura : decorated with silver-grey hairs. 

Halteres : black-knobbed, wdth fuscous stems. 

Abdomen : dark brown with light brown hairs on the segmental 
margins ; a sub-lateral whito spot on segments 2 and 4, 

Wing : transverse vein 2 is slightly external to 3, 4 is much internal 
to both. 

Legs ; last two and quarter tarsal joints of the lund-log white, except 
for a broad black band on tho middle of the 4th joint. All other 
articulations light coloured, most marked in the hind legs. There is 
no sign of maculation. Tho claws arc normal. 


98 
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DESCRIPTION OP PLATE. 

1. An. Uueophtfrtu (Doaitz) w Aegani. la viog of lb 

palpi of, lo halter of, Id tibio^tarsal articulation of, 
le frontal bristloa of. 

2. An. Karwari (Theobald). 2a wing of 9,2b palpi of. 

3. A. punctulatui (Donitc). 8a wing of 9, 3b palpi of. 

4. A mlmformu. Head of larva of, showing “ Boooal bristle 

4b. 

5. A. Ailkeni (Theobald). 5a frontal bristle of, 5d same in 

contour, 5b and 5e palpi of 9 and t . 

6. A. nigerrimut. (Giles). 6a pupa of, 6b same with “breathing 

boms ” in contour, 6c egg of, 6d enveloping mem- 
brane of egg X 450. 

7. A, Jamesi, (Theobald), showing extremes of variations in 

Frontal bristles. 
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THE BIEDS OF THE MADHUBANI 8UB*DIVISION OP THE DAB- 
BHANGA DISTBIOT, TIRHUT, WITH NOTES ON SPECIES 
NOTICED ELSEWHERE IN THE DISTRICT. 

By C. M. Inqus. 

Pakt VII. 

( Continued f forth pcige 77, No, 1, VoL XV.) 

Ordek— ANSERBS. 

Family Anatido^ 

Sul>family Anaerinoi, 

(298) Anser ferus.— The Grey Lag Goose. 

Blnford^ No. 1679 ; Hume, No, 945. 

The first specimen of this goose I got was snared near Jhanjiorpur on the 
4th of April this year. On the 26th of May I received a second one snared 
on the Hurrietta Chaur. Those are the only two I ever got in the district. 
Both dates are exceptionally late for them to be found in the plains ; the 
latest date recorded being the 2nd of May when two were received by Colonel 
Unwin in Cashmere. Native name liana, hattah, 

(299) A. 1 NDICU 8 .— The Barred^ieaded Goose. 

Blanford, No. 1683 ; Hume, No. 949. 

Geese are not common anywhere in the district. I believe they are fairly 
plentiful on the Ganges in the cold weather. They commence to arrive 
here in October, some remain sometimes till June. I have never seen them 
so late, but Mr. G. Dalgliesh mentions so in the Zoologiai and Mr. Miller 
told me he saw a couple on the river near Bussulpore during that month. My 
experience of this bird in captivity is the same as Finn’s, having found it 
to keep in the pink of condition during the summer. I have one here 
which I have now had over three years. A few geese are snared ©very year 
on the Kamla River, seldom this side of the frontier, but usually in Nepal. 
They are snared in nets stretched across the sandbanks. The fishermen who 
snare them in Nepal call them Qhango, Native names liana and Battah, 

Sub-family Anatinoe, 

(300) Sabcidiornis melanonotub. — The Comb Duck or Nukta. 

Blanford, No, 1584 ; Hume, No. 960. 

Near Jainagar a pair flew past me in July 1898. The male had a knob on 
the bill and there was no mistaking the species. On the 20th April, 1902, a male 
was brought me by a mirshikar, and on the 8th January of this year I got a 
female snared on the Maiser Chaur, not far from Bunhar Factory. This duck 
is very rare in the district, the only other record 1 can find of its occurrence here 
being in the Zoologiai, recorded by Mr. G. Dalgliesh, who says ; A small 
flock was seen by my brother at Dalsing Serai in May 1899, out of which a 
male was shot.*’ Native name Nukta, 

(301) Rhodonebsa cabyophyllacea,— The Pink-headed Duck. 

Blanford, No, 1586 ^ Hume, No. 960. 

I have never come across this species, but the mirshikar, who used to bring me 
duck and teal from Miuti, described a bird which bad been snared there which 
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wai evidently this spooies. Blanford gives it as fairly common in Tirhnt, but 
1 think this must be a mistake, as Mr. Edgoll, who has done a lot of shooting 
both in this district and in Monghyr, has never come across it. Mr. Baker says 
it has been obtained at Mosuiferpur. 

On the 9th August of this year a line male pink-headed duck was brought 
to me by a mirshikar from Beuoa Ohaur. There were two of them ho said, 
but be was only able to snare one. This one 1 kept in my aviary for some 
time with a pair of mandarins, but it did not thrive, so 1 killed it. These 
are the colours of the soft parts light pink, pinker at tip on tail ; base 

of maxilla and whole lower mandible flesh colour, this colour being on some 
skin broad at the base of the maxilla ; edge of nostrils black ; iris, bright 
red ; legs and feel, reddish black ; rim round eyelids flesh colour. Nobody 
seems to have noticed the most conspicuously black edge to the nostrils. 

(302) Tadokna cornuta,— The Sheldrake. 

Blanford, No. 1587 ; Hume, No, 956. 

Very rare. I have only received two specimens from this district. The first 
was received from Mr. Edgell, who shot it on the Suwasingpore Chaur near 
Shapooroondie about Christmas time, and the second was snared by a mirshikar 
on the 11th May of this year. This is exceedingly late for this species to bo 
found in India. There was another sheldrake on the Chaur, but the mirshikar 
could not snare it. Mr. Edgell once saw three on the Baraila Chaur. Native 
names Shah-chukioa and SafeUd mrlchah, 

(303) Casarca BUTiLA, — The Ruddy Sheldrake or Brahminy Duck. 

Blanford, No. 1588 ; Hume, No. 954. 

Very common during the cold weather. They arrive in October and remain 
here till the end of April. I have recorded in this Journal the change of 
plumage after undergoing a moult from pale bull to deep orange brown. 1 
found traces of the black collar in a male shot on the 19th January 
and the complete collar on one shot on the 4th February. In February 1899, 
I came across about 200 feeding in the paddy lands near Jainagar. 
They wore mostly feeding in pairs and, on being scared, flew off, keeping in 
pairs. They were quite a mile from any water. I also counted 26 pairs 
on the banks of the Kamla near Oosrahi, each pair was only a couple of yards 
apart. These birds were very wary, but others at Muriah GhAt on the same river 
were comparatively tame, and one could generally depend on bagging one were 
there any about. Here they are to bo found all over the country, on rivers, 
on old river beds in which there is water, and also on largo and small marshes. 
Native names Chuhwa, Chuhei and Surkhab, 

(304) Dendrocycna javanica.— The Whistling Teal. 

Blatiford, No. 1589 ; Hume, No. 962. 

Exceedingly common. Towards the end of May they start going about in 
pairs* arranging about nesting sites. They commence to lay towards the middle 
of July. I took a nest on the Slst August with ton fresh eggs. Like Mr, 
Baker I consider eight or ten the normal number of eggs. 1 once found a nest 
on the ground in some grass not far from the water edge, all others have beeh 
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either on trees or bamboos. Description of nestling in down is : A spot at base 
of both wings and on each side of rump, also a broad supercilium and a broad 
band from gape above dark triangular spot and right round nape, chin, throat 
and sides of neck and whole lower plumage greyish and white with base of 
down and tips of hairs brownish ; remaining plumage blackish brown. Bill : 
Upper mandible plumbeous, with the margins and whole of lower mandible 
yellowish, except tip of the latter which is pale, and the nail of the former is 
dark flesh colour ; irin^ brown ; Ib(j» and Jeet^ black ; c/atra, brownish, homy. 
An albino of this species was seen by Mr. A. Christian at Umgaon. Native name 
SiUiu 

(305) D. FULVA. — The Large Whistling Teal. 

Blanfordy No. 1590 ; Hume, No. 953. 

Mr. Christian told me that a bird of this species used to visit his tank at 
Umgaon. I think he must have been mistaken, ns I have never found it in the 
district, nor do the mirahikars, to whom I have shown a specimen, know the bird. 
Of course it may occur and might bo overlooked. 

(306) Nettopus COUOMANDELIAND8.— The Cotton Teal. 

Blanjord, No. 1591 ; Hume, No. 951. 

Common. I have seldom found their noats, and have been most unsuccessful 
about getting eggs, not having a single one. On the 17th July 1899, I got a nest 
with one egg, which was loft ; it was revisited on the 28th and found to contain 
two broken eggs and was deserted. Another nest had also one egg which was 
also left, but had disappeared on being examined later. Native name Girra. 

(307) Anas boscas. — T he Mallard, 

Blanford, No. 1592 ; Hume, No. 958. 

Very rare. A female was brought me on the 15th November 1899, from 
Minti Chaur. Mr. Scroope and Mr. Onrait shot one at Khatauna on the 2nd 
February, 1900, Mr. G. Dalgliesh, in the Zoologist and says : — A pair were 
shot out of two pairs on Hattowrio Lake in December 1897, and I saw a solitary 
female at Dalsiug Borai in January, 1900. Mr. Edgell has shot one or two. 

(308) A. pocciLORHYNCUA. — Tho Spotted-billed Duck. 

Blanford, No. 1593 ; Hume, No. 959. 

The only specimen 1 have is a female which was presented to me by the late 
Mr, “ Peter ** Graharao, who shot it on a chaur near Uamnugger Factory on the 
24th Juno, 1900. There was another which he says he could have shot if he had 
not been so busy keeping his dog from getting the one ho shot. Mr. G. Dalgliesh 
mentions in tho Zoologist that he saw a pair at Dalsing Serai in June, 1901. 

(309) Eunetta faecata. — The Crested or Falcated Teal. 

Blanford, No. 1694 ; Hume, No. 966 his, 

1 have nothing further to add to my notes on this species already published 
in this Journal. I have not seen any specimens since the cold weather of 1900, 
though a good number of duck and teal have passed through my hands since 
then, I have also had men on the look out for any rare species on tho different 
marshes, but none of this species have boon got. I fancy there must have been 
an influx of this species from 1898 to 1900. 
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(310) Ohaulblasmcs stbepsrus.— Tho Gadwall 
Blanford, No. 1595 ; ffume, No, 961. 

Exceedingly common every year. The earlieet notice 1 have of their arrival 
ifi on the 19th Angnst. They leave by the middle of March. I once wounded 
a gadwall and a red-created pochard and found the gadwall kept under water 
much longer than the pochard, and alwaya made for the shallow water near 
the bank, where it lay on the surface with its head and neck under water as if 
it waa dead ; but no sooner did any one attempt to get at it, or even when a gun 
was fired, it dived and swam a considerable distance under water. 1 spent over 
an hour retrieving it. Native name Mail, 

(311) Nettium cbbcca.— The Common Teal. 

Blan/ordf No. 1597 ; Ilume, No, 964. 

Very common. 1 have not found it as common as the garganey, but Scroope 
found it commoner than that species in the south and west of the sub-division. 
They arrive about the end of September and leave in April. 1 have seen them 
packed together on the Kamla like Q, dreia. On one or two occasions I have 
found them tame and confiding even after being shot at. Native names LoJiH 
and Murghdbi. 

(312) Makeoa PENELOPE.— The Wigeon. 

Blanford, No, 1699 ; Hume^ No. 963, 

This species is rather scarce. The earliest date 1 have of its arrival is the 
3lst October. They leave, I think, by the end of March. I have found them 
do well in a tealery. Native names Chowma and Badllia Chowkee» 

(313) Dafila acuta,— The Pintail. 

Blanford, No. 1600 ; Humey No. 962. 

Very common. The earliest record I have of their arrival here is the 30th 
September. They leave about the middle'of March; a few remain till the end of 
the month. This species and the gadwall are the commonest ducks found here* 
This is the best duck we have for the table. A male 1 had in ray tealery only 
started to change into undress garb on the 21st August. Native name Dighane, 
(314) Qubrquedula circia.— The Garganey or Blue-winged Teal. 
Blanford, No. 1601 ; Hume, No. 965, 

Abundant. The earliest date I have of their arrival is the 25th of August, when 
I saw about.half a dozen flying overhead near Jainagar. They leave here usually 
about May, but 1 have seen some in June, Native names Gairi and Adni. 

(A pair were seen on the Maiaer ohanr on the 6th August this year and 
was secured.) 

(815) Spatula clypeata.— The Shoveller. 

Blaitfordf No. 1602 ; Hume, No. 957. 

Fairly common. They arrive early in November and leave about the end 
of March. Native name Sukchdr, 

(316) Marmaronetta ANausTiRosTRis,— The Marbled Duck. 
Blandford, No, 1603 ; Hume, 961 bii. 

I have no authentic record of this species having been found in the district, 
but my man fired two shots at a teal on the 10th February, 1901, which he said 
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was new to my ooUection, and from his description of the bird the only con- 
elusion 1 could come to was that it was this species. 

(S17) Netta bufina.— The Bed-orested Pochard. 

Blanford^ No. 1604 ; /7ums, No. 967. 

Common. They arrive in October and most have left by April. On the 
20th May, 1900, I got a male of this species as already recorded in this Journal. 
The Pochard I wounded at the same time as the gadwall never came near 
the land but swam and dived in the middle of the river; when swimming 
below the surface of the water it was always visible from the bank. It had a 
beautiful pale rosy tinge on the white of the flanks, axillaries and under 
wing-coverts. I have found the flesh of 'this species slightly rank and even the 
best, in my estimation, never comes up to either the pintail or gadwall. 
However, I have heard some people hero say they preferred it to any of the 
ducks. Chacun a son gout. A solitary male came to a small shallow patch 
of water, only knee-deep, quite close to the Factory at Narhar, where my tame 
ducks were feeding. It was very tame, taking no notice of the numerous 
people who came from and went to the h&t, which was held close by. On 
being wounded it made no attempt to dive but swam towards the shore. 
Mr. Soroope wrote me that he saw numbers of ducks migrating at the end 
of March. Some were flying very high and others low down : they appeared 
like clouds all flying north in Vshaped formation. He says it took a good 
five minutes passing over. The lower flocks appeared to be JV. rufim. Native 
name Lal$ir, 

(318) Nyroca ferika.— -The Pochard or Dun-bird. 

Blanfordj No. 1605 ; Hume, No. 968. 

I found this duck very rare in the sub-division, only getting a couple of 
females there. Mr. Scroope told me he had seen two male pochards on the 
17ih December, 1899, in a tank at Katai, south of Marthou on the Mynathpur- 
Basopati road. The tank was an old one partly silted up and surrounded by mrput 
grass. They wore very tame. Scroope rose them up and they flew off but 
came back again. A number of white-eye were in the same tank. They do not 
appear to be so scarce in the Maiser Chaur not far from Kurrian. I have re- 
ceived some eight or nine pairs. I do not think they reach us earlier than the 
beginning of November. I got a male on the 3rd of that month, and they leave 
in March. Mr. G. Dalgliesh got a male in female garb on the 9th July. Native 
name Laleir^ CJieun, 

(319) N. FERRuaiNEA.— The White-eyed Duck. 

Blanfordf No. 1606 ; Hume, No. 969. 

Very common. They arrive in September and leave in April. They appear 
to be commoner m tanks than in the ohaurs. 1 got a female with a few 
white feathers forming a spot on the foreneck and this specimen had also 
a very large white spot on the chin. I have recorded in this Journal the colour 
of the iridoB in the female of this species. These duck are preferred by many 
people here to the better class water fowl, and I must say I have often found 
them very decent eating. Native names Dum^r, Choid mdjeeta. 
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(320) N. BAKRi. — Tho Eastern While-^ycd Duck. 

Dlanford, No. 1007, 

I have never come across this species, but think it is most likely to occur on 
some of the large marshes in the district. 

(321) N. FULiauLA.— The Tufted Duck. 

Blan/ord, No. 1609 ; Iltime, No. 971. 

This species is rather scarce. They arrive at tho end of October and leave 
in March. Usually they are found in the largo chaurs, but I once got a pair on 
quite a small tank. I have a male with a fairly large white spot on the throat. 
Native names Malka, Majeeta, 

Sub-family Mergina, 

(322) Merous albellus.— Tho Smew. 

Blari/ordf No. 1612 ; Humfi, No. 973. 

One of my men saw a bird on the Chilwara Jheel on the 12th February, 1901, 
which, from his description, I think was a Smew. I also am certain I saw ono 
about the same time on another largo jheel, but I could not get a shot at it. 

(323) Mkr(UN 8KR OASTOR.—The Goosander. 

Blanfordf No. 1613 ; Hnme^ No. 972. 

Mr. Scroope wroto to me on the 21 at March, 1899, “ At Kachara there are 
many duck. ...... I could make out were a few shovellers and four 

goosanders'^ He was certain that ho identified them all right, as he says : 

Their snakey appearance on the wing and black head render a mistake as io 
the species impossible.” Mr. Edgell kindly presented mo with a skin of this 
species which he shot on the Suwasingpur Chaur. 

Order— PYGOPODES. 

Family Podicipedida>, 

(324) PoDiciPEs CRiSTATDs.— Tho Ofeat-crested Grebe. 

Blan/ord f No. 1516 ; Hume, No. 974. 

Scarce. Mr. Scroope saw some near Jhanjiarpur at the end of November. I 
got two on the Ootidee Chaur on the 15th February, 1901, and Ist December, 
1902, and Mr. Maddox shot one on tho 8th January, 1903. He sent it to Mr. 
Miller of Hatauri Factory who kindly gave it to me. Mr. G. Dalgliesh got 
one at Dalsing Serai on the 2Qd December, 1900, and saw two others. All 
the specimens I have got are males. I saw a pair on tho Ootideo Chaur on 
the 22nd December, 1900, They were in very deep water and kept to it. 
Unfortunately I had no boat, and they were rather far off. I fired six shots 
at them in the hope of getting one, but was not successful. The last shot fired 
was No, A and it made them fly, they only dived at the other shots. After 
getting on way they flew pretty high up off the water and travelled with greater 
speed than I expected. In 1901 more were seen than usual, the last was noticed 
on the 9th March. In 1902 a single one was got and it was brought in alive by 
a mirshikar, and this year none were seen by any of my men. 

(325) P. NiaRicouas.— The Eared Grebe. 

Blan/ord j No. 1616 ; Hume, No. 974 his, 

I have no note of the occurrence of this species in the district, hut Mr. G. 
Dalgliesh writes io tho Zoologist: December, 1897 I saW 
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n grebe, which I am nearly certain was this species, but not collecting birds at 
the time and not wishing to frighten the duck by firing I did not shoot it. 
Since then I have examined specimens of the eared gr^be, and they exactly 
resemble the bird I saw.'” 

(326) P. ALiiiPKNNifl. — The Indian Little Grebe or Dabchick. 

Dlauford, No. 1G17 ; Hume, No. 975. 

Abundant everywhere. They breed here from the beginning of July and 
well into August. These little birds are most interesting to watch, and if not 
molested get comparatively tame. There were a pair in the Indian Museum 
pond who were on quite friendly terms with Mr. Finn. 1 have got several birds 
hi February still in summer plumage. Native names Pandubi, LakrL 
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MISCELLANEOUS NOTES. 

No. I.— LATE STAY OF SNIPE. 

It seems to me exceptionally late for snipe to stay so far south as this in April, 
but on the 7th April I saw 12 snipe in the rice fields here and shot three. On the 
12th I saw seven and shot one, and on the 20th I flushed one from under a bush, 
and though I searched high and low for its nest I was not successful in finding it. 

I am informed that it is not unheard of for snipe to stay all the year through 
in Kanara, but I do not know if this is so. 

C. D. LESTER, Captain. 

Camp Anmod, Castle Rock, N, Kanaka, 

2M April, 1903. 

[This note raises an interesting point which it is hoped our members will con^ 
iinue to develope, namely, the dates of arrival and departure each year of the 
migratory birds— not only the migratory game birds which go to Central Asia 
and Siberia for breeding purposes, but all birds which migrate in this country, 
even from the plains to the hills, and other local migrations.— Ed.] 

No. II.— A PANTHER EXPERIENCE. 

There had been many people eaten by panthers in the taluka during the past 
monsoon. The grass was high everywhere, and the cultivated fields were little 
better than weed-gardens ; the houses of the villagers were amongst the fields, 
separated one from the other by, generally a hundred yards or so, and made of 
grass as to walls, roof and door. A panther would come along, sneaking quietly 
up to a house in the darkness of the night, listen (T presume) for a sleeping per- 
son in a convenient position on the floor inside, make a parting in the grass walli 
seize the individual by the throat, and be off into the high, dense grass before 
any one was well awake ; sometimes, I believe, no one did wake. A boy was 
carried off from amongst throe men, all four watching a field, from a threshing 
floor (a circular cleared bit of ground, generally at the side of the field near or 
under a large tree in this part of the world). The panther came first at dusk : 
the men saw it put its head out of the grass close by : they of course shouted 
and the panther disappeared. After they were all asleep, however, it came 
back, sneaked up, seized the boy by the throat (the men say, there was no noise 
or cry), and went off with him to a distance of a quarter of a mile or so, where 
it ate half of him, and was traced next morning by the three men through the 
grass ; but of course there was no panther when they got there ; only the grue- 
some remains of the boy. In seven cases of such deaths there was not a 
single beast brought to book. Sometimes men sleep in platforms in trees, though 
I have not heard of any one being taken out of such a place by a panther. This 
is a prelude to my story. 

I had been tying up goats for some time in every likely spot I could think of 
with little result ; one or two of them were killed by hyeenas. At last a 
panther killed one and I had handohasl made for sitting up over the carcase, oi 
what remained of it, in the evening. The bandobaBt consisted of a platform 
placed in a mowra tree, twenty feet from the ground and some twenty yards 
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from the kill. The platform wa« made of a native cot ; a wooden frame-work 
with string netting to lie on ; leaf screens were built up from the sides of this to 
a height of a couple of feet, with a square window towards the kill. The goat 
had been dragged some seven or eight hundred yards and placed on the side 
of a small nala in high grass— a nala which had, in this place, just freed itselt 
from the forest-covered hills and got into level country ; old cultivation without 
any sign of trees or bushes : only some grass along the nala in a band of about 
twenty yards wide, and a few green bushes and a little elephant grass in the 
nala bed. The forest ended where the kill was in a point formed by two great 
spreading, fairly leafy mowra trees, in the outer one of which was my platform. 
The other large mowra tree was to my right as I faced the carcase, and had a 
thick branch, growing from the opposite side of the trunk to me from some 
twenty feet up, which nearly touched the ground with its end twigs. I could 
not see this branch from where I was sitting. Shortly after I had arrived in roy 
platform, about five o’clock in the afternoon, I saw the panther come down the 
nala and jump up on to the side in the high grass some twenty yards above the 
kilt ; there it stood for some time. When it first appeared I got roy rifle on to the 
goat through the window, and was afraid to move while the beast remained 
standing ; but, at last, the position became so irksome that I was forced 
to alter it, which I did with great caution, taking my eyes off the 
panther for a moment. When I looked again there was no panther to be 
seen but, after some intent looking at the place where it had boon, I thought 
r could discern spots low down in the grass and presumed the animal was 
lying down in the same spot— a presumption strengthened by the fact that 
several small warblers were swearing just in that place. Thinking that the 
panther might be looking at the platform, I remained motionless as long as 
was possible — the cot made a very uncomfortable and confined seat, leaving no 
room for one’s logs — but again was forced to move. In so doing I happened 
to look at the base of the next tree — the other mowra tree, just ten yards off, 
and found myself staring into a pair of green eyes ; there was the beast, its 
head and shoulders just free of the tree-trunk, gaaing intently up at the plat- 
form I 1 stopped all motion abruptly. The panther must have kept its eyes 
fixed, without movement of any sort, for at least five minutes after I saw 
it ; how long it had been looking before that it is impossible to say. Suddenly it 
ducked its head as if trying to look through the bottom of the platform and 
assuming a crouching attitude commenced to move forward exactly as if stalk- 
ing something. With the belly nearly touching the ground, tail just kept clear 
of the surface, with the tip a little curled op, head stretched out, ears laid 
slightly back, it glided along, the front leg stretched out to its full length at each 
step, the foot brought down gently but firmly, moved to this side or that to 
avoid noise as occasion required, its movements quite inaudible. It went for- 
ward and away from me, round in a curve, keeping a watch on the platform 
over its shoulder most of the time ; occasionally stopping to take a Icmger look, 
but never altering the crouching attitude. Whenever I got a chance— that is 
when the panther look its eyes off the platform— I moved the rifle round a bit 
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•o as to get it point^^ in the ^ireotlop of the FipaUj the panther leach* 

ed the point of the large branch of the next tree ^hich 1 have nentioned above, 
just glided up on to it, and disappeared. I knew then what it was after, and 
brought the nruszle of the rifle round quickly to bear on the trunk of the tree 
through the leaf-ecreen. Presently a head appeared round the trunk, just a 
head, on a level with the platform and with the eyes fixed intently on it, look** 
ing for all it was worth. It cannot have been ten yards off, and as it was get* 
ting dusk, I brought the rifle to bear on the left eye and fired. When the smoke 
cleared the head was still there, still staring in the self-same position, motionless \ 
1 immediately fired again, and the body fell to the ground with a thud, rolled 
over once, the tail twitched, and aH was quiet. On getting down I discovered 
that one bullet had pierced the neck just at the base of the skull on the left side, 
hitting the spine and splintering it. Of the other bullet there was no truce. 

There can be little doubt that this animal knew there was some one in the tree, 
but not being able to see clearly owing to the leaves came to the eonclusion 
that there might be a chance of a meal. She (it was a pantheross) had, in all pro- 
bability, had some experience of a man on a platform before in a tree ; it is 
quite on the cards that she had taken a man out of one and eaten him. That 
would explain her boldness in stalking me. It is possible that, seeing a slight 
motion, she thought that there was some one asleep on the platform ; and she 
came to investigate with the idea of attacking if all were favourable. I cannot 
explain her not moving or paying any attention to the first shot ; that, to my 
mind, is more extraordinary than the fact of her having stalked me. I have seen 
many panthers, some hundreds probably, but never yet have I known one 
remain in the same place motionless after a shot. 

I may meutioa that this pantheress had three young ones inside her, which in 
the ordinary course would have seen the light in three or four days ; she was in 
beautiful condition and young ; probably not more than four years old. 

T. K. D. BELL. 

Khandesh, May, 1903. ___ 

No. III.— THE PQUK-HORNBD AOTBLOPE {TETRACERU8 QUADRI- 

CORNISl 

Might I enquire whether any members of the Society have noticed a differ- 
ence in the colour of the tongue between the buck and doe of the above Ante- 
lope ? In a pair now at Dharwar the buck has a black-coloured tongue, while 
that of the doe is flesh-coloured. If this difference is general between the sexes, 
it would be interesting to account for its use. 

G. S. RODON, Major. 

Dharwar, 20^ Maj/, 1903. 

No. IV.— THE NESTING OF THE YELLOW-BEOWED BULBUL 
(iOLE ICTEUICA) AND THE SPOTTED BABBLER [FELLORr 
NEUM RUFICEP8). 

Oates, when compiling ** Hume's Nests and Eggs of ^ndii^t Birds,’’ 

•ntly very little inforputtioo regarding the habits of the above birdi|r M ^ Mto 
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foi}nd both tbeir ne«ts thw aoaaon, my notes on them may bo of intereBt to 
those who follow birds* nesting; as a pleasure. 

I found the Yellow-browed Bulbul fairly common on the Sahayadris, south 
of Satara and also at Ootacamund. This year, not far from Khandalla, 1 came 
on it again, though not in numbers. It is a shy, retiring bird ; the best way of 
obtaining a view is to sit quiet in the jungle, when it is sure to be seen. The 
bird has a low soft whistle and moves rapidly, flying low from one shrub to 
another. I found a nest on the yih April, which unfortunately contained two 
young birds a few days old. It was placed in the fork of a sapling about 12 to 
15 feet from the ground, being swung cradle-like similar to the Oriole. It was 
quite visible, no attempt being made to select a site concealed by leaves. The 
small tree, on which it was built, was in a dense jungle, so far as shade was 
concerned, though there was no undergrowth to speak of. I watched by the nest 
till the parent appeared. 8he was evidently fldgetty, as it took her some little 
while to approach the nest and feed the young. 

The Spotted Babbler is also a very timid, shy bird ; it usually clears off as 
soon as possible if any one is about ; hence it has probably been overlooked a 
good deal. I came on any number at Mathcran. The bird is fond of thick 
jungle, in which it wanders about on the ground, very like a lark, and timis over 
leaves in search of moths, several of which I saw captured. It possesses some 
rather good notes, not unlike theNilgiri Flycatcher, which it utters at intervals. 
It was some time before I was able to discover the owner of these notes, as tho 
bird usually stops on any one approaching, I found a nest on the 20th May at 
Mathoran, by the bird darting out from almost under my feet. It was situated 
on the ground against a small rook, nicely sheltered, not far from a path. Tho 
nest is round with an entrance at one side, not unlike that of the Southern 
Scimitar Babbler (7*. horsjieldii) and composed of dry loaves, lined with fine grass, 
stems and roots ; as it was more or less embedded in leaves it is a nest difficult 
to find unless the bird betrays it by leaving on one's approach. There were three 
fresh eggs, which I left fora day, but no more were laid. They have a greyieb- 
white ground and are thickly speckled with brown and lilac, so muchso that the 
ground colour is difficult to distinguish. They arc not unlike some types of 
Thamnphia, The dimensions of the three eggs approximately are as follows : — 
•86"X'65''; *85"X'66''; '82" x 05". 

R. M BETH AM, Majok, 
Bombay IfifatUry. 

Poona, May, 1903. 

No. V.— FOOD OF DRYOPHIS MYCTERIZANS. 

The following note on the food of Dtyophii myotiriuins may bo of some 
interest. 

When out shooting on tho 7th April (evening) my attention waa attracted by 
moving.ln a bush close to the path along whidb 1 was going ; on going 
up to see what the cause of it was, 1 found a very large specimen of Dryophia 
tackliog a f air^sised TropidmytM Mam. I watched the pait for 
9om§ tiine> in fact until I had satisfied myself that mycterizam by having got the 
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head and neck of the other anake down its throat intended making a meal of him* 
This was confirmed the next morning^ for on passing the same way 1 fonnd the 
snake {DryopMi mycterinaiM) coiled up asleep and gorged on the same bush, 

A. M, PBIMBOSB. 

Terhemia Tea Estate, 

KULLAKUMBAY P.O., NILOIBI 8 . 

May, 1903. 

[Note. — T he above is another instance of cannibalism in snakes. Quite 
recently in our Museum we had a live Coluhtr Mena, which twice attempted to 
swallow a very attractive looking golden tree^snake {Chrywpela omata). The 
latter was fortunately rescued. The same day a young Dhkman {ZamnnU 
mucotua) measuring about 24 inches in length attempted to swallow a beautiful 
specimen of Oligodon auhgri$m9, and to-day a young Gongylophis conicus attempt- 
ed to devour a young Tropidomtm piacator. In each case the intended victim 
was a new arrival to the cage, and possibly was looked on as an unwelcome 
intruder. But from the number of instances that have happened it appears to 
be a fairly common occurrence for snakes to feed on each other. 

W. 8 , Mili-abd, 

Hony, Secy,, Bombay Natl, Eiat, Sodety,'] 

8//1 June, 1903. 

No. VI,— NOTE ON CLANG U LA QLAUCION {Tmi GOLDEN-EYE). 

On the 25th of April 1 had the skin of a duck sent me by Mr. Morton Eden 
to identify, which proved to be that of a female 0 olden-eye. With the skin 

Mr. Morton Eden sent the following note : ** I think it is a Golden-eye 

it is not a rare bird above Sampura.*' In answer to a letter from me 
Mr. Eden then sent me the following interesting notes on what he had observed. 
He writes : ** I shot this bird on the 3rd of February last a few miles above 
Sampura. I was coming down stream at the time when the bird, which was 
by itself, got up a long way down and fiew up stream, passing my boat at a 
distance of some 50 yards, and I fired at and dropped it. 

** Above Sampura up to and beyond Sidaroo, Golden-eyes are not at all uncom- 
mon, and I must have seen a hundred or more last January and February. 
They occur either singly or in small flocks of eight or ten birds ; they are wild and 
will not let a boat anywhere near them, but rise 100 to 150 yards off, and 
generally make a fairly long flight before again settling. 

They always flew off when disturbed, and 1 never saw them try to escape by 
diving, 

** In the early mornings I saw them, on several occasions, flighting in company 
with Mergansers. Their flight is rapid, much like that of a Tufted Pochard, 
but not quite, I think, so rapid as that of a White-eyed Pochard. 

** 1 may mention that I shot a Golden-^ye about 10 miles from here in the 
cold weather of 1885-6. I sent the skin down to Oalcuttai and 1 think they have 
it in the Indian Museum.*’ 

The rivers mentioned by Mr. Morton Eden in the first part of his notes are in 
Sadiya, and are practically hill rivers of rapid running clear water. They are of 
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oooliderable size, even when they just debouch from the mountaini, and are 
the haunt of Mergansers^ Golden-eyes, and probably many other rare water 
birds. 

The second bird mentioned as having been shot in 1885-6 was killed in the 
Sibaagar district. 

E, C. STUART BAKER, F. Z. S. 

DmauGAHH, Assam, 

30ih May, 1903. 

No. VII.— THE ENEMIES OP BUTTERFLIES. 

In the course of a most interesting paper ** On the Bionomics of South African 
Insects," published in Part III of the Transactions of the Entomological 
Society for 1902, and which includes a few records from India and Burma, 
Lt.-Col. Yerbury sums up his observations as follows : — 

" As regards my experience of birds catching butterflies, it appears to have 
occurred more frequently in damp than in dry districts ; e. p., it was frequent 
in Ceylon, rare in places with moderate or small rainfall, such as Campbell- 
pore, Poona and Aden. 

In my opinion an all-eufflcient reason for the rarity of the occurrence 
exists in the fact that in butterflies the edible matter is a minimum, while the 
inedible, wings, etc., is a maximum.” 

Lt.-Ool. Bingham adds some instances from his experiences in Burma, giving 
the names of the birds and captured butterflies. 

During the past ton years I have been almost exclusively at more or less dry 
stations, viz,^ Bhuj, Poona, Aden, Deesa, and Quetta. My own obseiwations as 
to the rarity of the attacks by birds on butterflies tend to confirm those of Col. 
Yerbury. I have unfortunately made no notes on the subject, but, speaking 
from memory, I can only recall a few instances of birds actually catching 
butterflies which I have witnessed. The birds were two species of Bee-eater 
{Meropa viridu and M, apiaater), the Roller {Coracias Mica), and the King- 
crow (Dicrurua aier). Of the victims I can remember only one with any 
certainty, tia., a LycBcnid, probably Polyommatua boeiieua, which I saw captured 
by a Bee-eater (3f. apiaater) in Kashmir. I have seen one or two other birds 
make a dash at a butterfly, and pursue it without catching it, as puppies some- 
times do, but this may have been mere playfulness. 

In the dry districts where I have been stationed, the larger Aailidcn (predacious 
flies) take some toll of butterflies, and especially day-flying moths. At Quetta 
there is a largo Asilid, 1 J inches long, which is moat voracious, and apparently 
preys upon insects of all orders. I have several times seen this fly catch 
Pyramaia cardui, and have subsequently captured it with its prey. 

I have not, so far as I can remember, seen dragonflies catch butterflies, 
though they prey on many insects, and possibly they sometimes capture a 
butterfly. 

Lizards, too, seem to confine their attacks chiefly to insects of other 
families, though I once saw a lUard catch a small Hesperid (Geganaa 
mraana ). 
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It wcroJd, 1 think, be interesting if other membenr of the Bombey Kainrat 
History Society Would record their experiences in the matter. 

0. G. NURSE, Major, 

13fk Bombay lafaxatry, 

Quetta, Jim, ltK)3. 

No. Vm.--0URI0US ACCIDENT TO A KINGFISHER. 

I have received the following note from the Hon’ble Mr. C* S. Bayley, A.G.G 
in Central India, describing a curious accident to the common Kingfisher 
( Aleedo ispida ) 

** When I Was on the river the other day I saw a little turquoise-coloured 
splashing about in the water. I fished it out and found i^at it Watf 
** one of the small Kingfishers. It had somehow contrived to get itt long 
** beak through the upper part of its left wing and could not get it out. Cou- 
** sequent]^ its head was twisted round and it was drowning fast. I managed to 
“ gently pull the beak out. The bird rested on my hand for about a minute, 
^ gave me a little parting peck and fiew away none the worse. HoW it had 
** managed to tie itself into such an extraordinary knot I have no idea.'* 

Could it possibly have transfixed its own wing in making a dart into the water ? 
would' be interesting to hear if any member of the Society has ever met with 
a similar case. 

B. C. CHQLMONDBLKY. 

Indore, C. I., June, 1003. 

No. IK.— LATE STAY OF THE SHELDRAKE (TADOiifiSrA CORNUfA) 
IN TIRHCT AND PECULIAR FORM OF ALBINISM 
IN THE COMMON HERON {ARDEA CINEREA). 

A fine male Sheldrake was brought me by a mir shikar on the 11th of May* 
It was caught on a large chaur in this district. This is very late for this 
species, as most have left India before the middle of April. Sheldrakes are 
very rare in this district. I also got on the same date a peculiar form of 
albinism in Ardea cinerea. I append a description of the same. Head and neck 
and lower plumage white, except crest, which is brown, the longer feathers 
being very dark. There are also some huffy browh feathers on the forehead, 
and the lower neck is streaked with buffy brown and dark brown. There is also 
an interrupted brown collar on the breast. Sides of body, axillaries and under 
wing coverts pale ashy brown ; upper back brownish-buff, the bases of all and 
the tips of some of the feathers being white ; lower back ashy-grey ; primaries 
and secondaries pale buff with the broad portions of inner webs tinged with 
brown, the three innermost primaries and their coverts being dark brown ; 
tertiaries ashy-brown ; lesser wing coverts white, remaining coverts buffy white ; 
tail buff,' brownish at base except the central feathers, which have white instead 
of bnff. Colours of soft parts same as in ordinary specimens, except the legs, 
which are dirty flesh colour. 

CHAN. M. INGiaS; 

BAciaawmE Foty., Daruhanoa, Bengal. 

18^ June, 1903. 
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No. X.— NOTK8 ON BIRDS NEAR QUETTA. 

( CofUinued from Page TiOl, Vol. XI V.) 

Oendrocopus sindianun — Sind Pied Wou<l pecker.— Common at Shelabagh at the 
mouth of the Khojak Tunnel on the Khwaja Amram range. Not observed elae^ 
where. 

Jgfix torquilla — Common Wryneck. — A constant visitor on migration in 
April. Have observed a few every year. 

Corticias European Uollon— This bird is very common round 

Quetta in Mh 3\ I have not observed it after about the middle of June, and 
1 do not think it breeds anywhere near. 

Merops apiaster — European Boc-eatcr. — Arrives in large numbers towards the 
end of April. Some remain all the hot weather, and probably breed, — in fact, 
Major Nurse, l.')th Bombay Infantry, has, I believe, actually observed them 
doing so. 

Alcedo Common Kingfisher.— Fairly common in the spring, I have 

also seen one in December. Does not breed here as far as I know. 

Upitpa (^popA — 'European Hoopoe. — Arrives in March or April. Breeds. One 
nest in a hole in rocks with young, May 18th. 

Cgpselus melba — Alpine Swift. — Arrives about the end of April or May. 
Fairly common in the hills. Very probably breeds, as I have soon them high 
np in the hills at the end of June. 

Cf/pseluH aims — European Swift. — This is the commonest swift near (Juotta. 
Arrives about the beginning of May in large numbers. Some undoubtedly breed 
in the hills, as I found nests on May 3lst in the roof of a cave. The nests were 
inaccessible, but I observed the old birds feeding the young from close to for 
some time. 

Cgpselm Common Indian Swift.- — Common in the hot weather, but 

not so plentiful as the last. Arrives at the end of April. Breeds'. Three nests 
with fresh eggs in the roof of a cave, May 17th. 

Co>primtdgm mropams — European Nightjar. — Fairly common in the hot W'ea- 
ther. Probably breeds, as I have observed it throughout iht) hot weather. 

CuculuH canorus — Cuckoo. — Very common. On migration in March and April. 

Bubo igiiavus — Great-horned Owl or Eagle Owl. — Shot one in the hills in 
November and saw others. 

Athene bactrlana — Hutton’s Owlet. — This is fairly common round Quetta in 
the cold weather. I have seen it in March, but do not think it remains to breed. 

Vultur monachus — Cinereus Vulture.— This is common round Quetta. It 
breeds in the hills near, making a large nest at the top of a juniper tree, very 
often on one growing out from a cliff. I have found a fair number of nests this 
year, and have got an egg as described in Fauna of British India Birds,” Vol. 
HI. The nests had mostly young birds lately hatched on May 5th. 

(^gp^ ftilvus — Griffon Vulture, — Very common. Breeds in the hills, nesting on 
cliffs. The natives say that it also nests in ihe juniper trees. I found one nest 
of this bird this year high up on a cliff* The young bird was hatched about 
April 251 h. 

36 
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Nephron Vulture, or Large White Scavenger VoI-» 

ture. — Common in the hot weather. Arrives about beginning of March. Breede 
in the hills, making a nest on cliffs, 

OppadiuH harhcUm — Bearded Vulture, or Lammergeyor. — Very oominon round 
Quetta. Breeds in the hills, usually in very difficult situations. One nest with 
young beginning of April. One nest with one egg on which the bird was 
sitting, but which proved to bo addled, March 6th. 

Hieraetm famatm — Bonolli's Eagle. — Not common in the hills, Home breed 
in the hiHs near. Nest, May 14th, one egg hard set. Nest, May 26th, two eggs 
slightly set. 

Milvus govitida — Oommon Pariah Kite, — Common all the year, but numbers 
vary greatly, getting very scarce in the cold weather. 

MilvuB migrang — Black Kite. — ^Breeds in the hills near Quetta in a good 
many places, or rocky cliffs, about the middle of April. I got three fresh eggs 
from one nest about April 12th. 

Circus macruruH ) Pale Harrier, 

Circus cyaneus ) Hen Harrier. 

I think both of those Harriers frequent Quetta on migration in the spring. 
I have certainly shot the latter, and I think the former very common from 
middle of March to middle or end of April. 

Circus mruginoms — Marsh Harrier. — Fairly oommon in suitable places in the 
cold weather. At Khushdil Khan, in an open piece of water, about 40 miles 
from Quetta, they were very common in March. 

Buteo /crox — Long-logged Buzzard. — This is oommon in the c-old woathery 
chiefly the dark form. I think perhaps some breed in the hills, as I have 
observed them at the «nd of April and have had eggs brought me by a native 
on one occasion which, I think, must have belonged to this bird. 

Accipiter tiisus — ?lparrow Hawk.— Not common. On migration about April. 
Faioo jugger-^-’Laggar Falcon.— Fairly common in the cold weather. Borne, 

I think, breed, as I observed a pair in April, who were, as far as I could see, 
building a nest high up on the face of a clilf. 

Tirmunculus alamlarius — Kestrel, — Common, Breeds on cliffs in the hills, 

I have found a good many nests, but most of thorn wore inaccessible. Took 
four fresh eggs from one on May 14th. 

Columba intermeilia 1 Indian Blue Hock Pigeon. 

Columba Uria ) Blue Hock Pigeon. 

I have shot both these birds in Quetta, the former being the most numoroua. 
Very common, forming large flocks in the cold weather. Breeds down lha 
kurezai, or underground water channels, peculiar to this part of the world, 
Palumbu, casioU, -Eoatem Wood Pigeon, Biug Dove or Cushat.— Common 
in the juniper forests round Ziarat at about 10,000 feet ; also nearer Quetta on 
the higher hills. 

Turhir cam%en«i*— Little Brown Dove,— Very common in spring and 
summer. Breeds about end of April and beginning of May, Some birds remain 
throughout the winter. 
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7Vr/»f WffoWtttf— Indian King Dove.— Common in up ring and eummer. Breedi 
later than last named about middle of May. 

PUrocUi arenarius — Large or Blaok-bellied Sand Grouse. — Passes through 
in large numbers on migration in spring and autumn. Some appear to remain 
very late right on to December. 

Pleroclurus alchata — Large Pin-tailed Sand Grouse.*— On migration in spring 
And autumn like the last named, but does not appear to remain so late. 

Coturnix comimnin — Common or Grey Quail. — Not numerous. Stragglers are 
always to be found about migration in spring and autumn. 

Caccabi^ ctiukar — Chukor. — Very common on all the hills. Breeds freely. 

Amniop^dix cow/tar/ii— Seesoo. — Very common. Frequents lower ground than 
the last named. Breeds. 

PraMoliHU8 vulgaria — Black Partridge or Common Francolin. — This bird 
gels up as high as Babar Kuchh in the lower hills not far from Sibi and pro- 
bably higher, though I have not observed it myself, 

Porphyrio poUooAphalm — Purple Moorhen. — I saw this bird in a small river 
near Quetta in thick reeds in August. I think that they had probably bred near 
there, as there were seven or eight together, apparently one family. 

FuUea atra — Coot.— Very common on the open tank at Khushdil Khan, about 
40 miles from Quetta, in Ibe cold weather. I do not know if this bird remains 
to breed or not. 

Houhura ma^jqmem — Houbara. — Passes through on migration in fairly large 
numbers about the end of March and April, 

^Edicnemm scohpax — Stone Curlew. — One was shot out of a pair in very eold 
Weather in March. 

Cttrgorim Cream-coloured Courser. — Not common. I shot two out 

of a small flock once in September and have seen others about the same time, 
probably on migration, 

Sarcoyramtnm iudicHs — Ked-wattled Lapwing. — I have only seen one near 
Quetta that was shot in March in very cold weather. 

Vauellm tmlyarU — Lapwing or Peewit. — .Some cold weathers this bird is 
common, in others rare. 

jEyiaUtis dubia — Little Kinged Plover. — Common in the spring, arriving early 
in February or March; remains late, as 1 have observed them in May. 

^gialith gsoffroyi, — Largo' Sand Plover, One was brought to mo in March to 
identify, which was shot out of a small flock of five or six. I identified it as 
above, but its dimensions were slightly larger, m., length 8*75, tail 2*5, wing 
5-8, tarsus 1*5, bill from gape 1*1. 

Himantopm Black-winged Stilt.— Common at Khushdil Khan in 

March. 

Totanug hypoUucus — Common Sandpiper. — Not common. The only ones I have 
observed were in April. 

ToUnms ochropw — Green Sandpiper, — This bird is common in the cold weather^ 
but not in large numbers ; remains late, as I have seen them in May. 

PavonesUa pugnax — Ruff and Reeve. — I shot one in February, a femd^ 
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Scolopax rueticula^W ood Cock.— A few are shot every cold weather round 
Quetta. 

Qallinttgo -Common Hnipe, Fall or Fan-tail Snipe. — In snitable 

places in the cold weather ; not numerous, as there is very little giound for 
them. 

Gallinago galimtila—Jvkck Snipe,— Met with occasionally in the cold weather. 

Larui ridibundm — Laughing Gull. — I saw large flocks of this gull on Khushdil 
Khan tank in March. They are fairly common in the cold weather. 

Pekcanm Eastern White Pelican.— Have seen them migrating at Batar 

Kuchh in February. 

Phalacrocorax oarbo — Largo Cormorant. — I saw a few at Khuslidil Khan in 
March ; not common. 

Ardea cimrea — Common Heron. — Not uncommon in suitable places in the 
cold weather ; they were numerous at Khushdil Khan in March. 

H^rodias ai6a— Large Egret.— Fairly numerous at Khushdil Khan in 
February, 

Phtxnicopterua rosma — Common Flamingo. — I saw a large flock of those birds, 
probably 200 or 300, at Khushdil Khan in March, I suppose migrating, as they 
did not alight. 

Tadoma corrm^a— Sheldrake.— Rare. I saw two at Khushdil Khan tank in 
March, but did not shoot one. 

Camrca Ruddy Hlieldrako, or Brahminy Duck.— Piusses through in 

February-March. 

Anan hoscan — Mallard. — Common in the cold weather in suitable places. 

Nettium crecoa — Common Teal.— Common in the cold weather in suitable 
places. 

Dafila actita — Pintail, — Generally distributed in suitable places in the cold 
weather ; not very numerous. 

Spatrila Shoveller. — Fairly numerous in suitable places in the cold 

weather. 

Marmoromtta angtistirosirh — Marbled Duck. — Not common. I shot two at 
Khoshdil Khan in February, but there were not many there at that time. 

Nsttu rujina — Rod-crested Pochard. — Common in suitable localities in the cold 
weather. 

Ayrocri/mna— Pochard or Dunbird.— Common in suitable localities in the 
cold weather, 

Ngroca ferrughiea— 'Whitby ed Duck.— Not very numerous. A fair number in 
February at Khushdil Khan, 

Nyroca Tufted Duck.— This bird was common in Khushdil Khan 

tank in March, bnt in February there wore very few. 

Erismatura White-headed Duck.— I saw a lot of about six in 

Khushdil Khan in February, of which I shot two. 

Merg^ii alAel/tts— .Smew.— Common in the cold weather in suitable places. 

Podicipes Indian Little Grebe or Dabchiok.— This bird Was oom- 

mon at Khushdil Khan in February-March. 
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Since the firHt pari of this paper was written I have made the following fur- 
ther notes ; — 

Tunlus vimvorm — Missel Thrush.*— 1 found a nest of this bird this year, 
placed in a juniper tree about ten feet from the ground, at about 8,000 feet 
elevation. It contained four eggs slightly incubated on May Ist. 

Oriolua kundoo — Indian Oriole, — This bird is much more common than usual 
this year. I have seen three or four pairs near Quetta about May 10th, 

Sylvia Jerdoni — The Eastern Orphean Warbler.— I found a nest of this bird 
on May 17th this year ; it was placed at the end of a drooping branch of a fair- 
sized tree, about ten feet from the ground and rather difficult to get at ; the ne^t 
Was composed of thin sticks outside, and lined with fibres ; there were r.o 
feathers or hair in its composition ; it was of rather flimsy construction. The 
bird was - sitting on the nest at the time, and I had no difficulty in identifying it, 
more especially as 1 know the bird well. Tlie nest contained three nearly 
fresh eggs, rather broad ovals, while with spots of two or more shades 
of green ; the spots were thicker towards the large end, but nowhere 
Very thick. 

Samc^la The Desert Chat.— I found a nest of this bird on May 24th. 

It was placed on the side of a bare bank of mud about ten or fifteen feet high, 
and wa^ concealed under the root of a small dead shrub ; it was composed of 
roots and fibres, and contained three young birds nearly fledged. 

I have also made sure of the largo Eaglo of those parts since I sent my notes. 
A Pathan brought one in tho other day, which 1 had no difficulty in identifying 
as a male Golden Eagle, AqiUla chryaaHua. I have little doubt that the eggF— 
one last year and one this — belong to this bird. The Pathan who brought the 
eggs showed mo tho nest this year, high up on a cliff and some way in the hills, 
and assured me that it belonged to the same sort of bird that ho had shot and 
brought in to me. 

T. E. MARSHALL, Capt., R.A. 

Quetta, June, 1003. 

No. XI.-SAMBAU KILLED BY WILD DOGS. 

It may interest the members of the Society, and perhaps call forth some per- 
sonal experiences, if I give tho following short account of a 84mbar {(."ervua 
unicolor) that I found killed by wild dogs in the Poonassa division of the Nimar 
district, Central Provinces, on the 2Gth May this year, while on a short shooting 
trip to tho Nerbudda Valley, I had sent ray pony on by a short cut to a pool, 
while I took a round of the hills looking for s^mbar and bear, and getting 
back to this pool about 11-30 could not at first see the extra men and syce with 
the pony, as they had gone on some little distance from the water, half lying in 
which I found a full-grown stobar stag with horns in velvet. Tho villager 
whom I had sent with tho syce and pony to the pool then pointed out some 
reddish jackal-like forms sneaking about in the bushes to the right, and these 
I made out to be three wild dogs. I then sent all the men, except the shikari, 
away and tried and did succeed in getting shots at two of the df>g8, who although 
loth to go away yet kept to the undergrowth, so that my 303 bullets split up on 
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twigii and I did not snooeed in bagging one. I had only a holloWi<fronted 
bullet by Kynooh & Co. with me, besides a 10-bore rifle. After the third 
ahot they went away and the shikari said would not return at all to 
this kill. Had 1 waited a longer time 1 could no doubt hare had a 
shot in the more open forest near to the pool, but I could not do so 
being far from camp and late. I then examined the carcass of the dead 
sdmbar and found it quite fresh, so decided to take some of the meat and also 
have it skinned. 

The animal seemed to have been killed by being seized by the throat, the neck 
appearing almost severed from the body, and a large piece of the wind^pipe tom 
right out and flung to one side. The latter measured nine inches in length. The 
testes 1 found intact and untouched ; the hind parts also had not been 
mauled, from which 1 came to the conclusion that the s^mbar had been 
suddenly seized while drinking at the pool and not chased and run down, as in 
the latter case the quarry is invariably emasculated and pieces torn out of the 
inner parts of the thighs, where the dogs who have failed to catch the testes 
have taken pieces out of the first part struck with their teeth. The ears 
I found untouched, as also the head, except that the velvet of the horns had in 
two places been gnawed through, no doubt as the animal lay on its side after 
death. The sjimbar was beautifully disembowelled, and the whole of the 
viscera carried away some distance from the pool, the carcass 'being partly 
skinned, one leg only being torn off and missing. The skin however when taken 
off made a perfect pelt, so neatly had the dogs done their skinning. 

From splashes of blood high up on the trees near the pool, and from the 
churned up state of the pool itself, I should think that the struggle that went 
on in the early hours of the morning must have been both fearful and pro- 
longed. The shikari said the beast had been knocked down about 5 a.m., and 
told me that there were two packs of dogs in the forest — on© frequenting the 
Poonassa and one the Changarh jungles. He thought these throe dogs were no 
doubt part of the Poonassa pack. The dead sdmbar appeared to me as if it 
had only been tackled by the three dogs, 

REGINALD H. HEATH. 

SiBHA, June, 1903 . 

No. XII --~FURTHEU NOTES ON KONKAN BUTTERFLIES. 

Since the publication of our paper on the butterflies of the Konkan, I am 
now able to add the following notes on several species from observations at 
Pali Hill neat Bandra and during short visits to Khandalla and Matheran. 
They merely go, I fear, to show the incompleteness of our list and iheinfonDa«- 
tion regarding many of the species included therein, but will, I hope^ enconraga 
others to give their assistance in filling up the gaps. 

(33) Symphadra nais (Forster).-— I observed this on two occasions between 
the second and third milestones going from Neral up to Matheran, so it would 
•not appear that it is so entirely confined to the coast as we had been led to 
imagine. 
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(38) KaUima honfieldii (Kollar). — Towards the end of April I saw an onmis*' 
takeable specimen of this close to the convent at Bandra. It was quite coinmon 
at Matheran during the same month. 

(43) Spalgis $piua (Westwood). — Our note made no reference to this on the 
hills. I took it at Khandalla in February. 

(49) Lycarmthea iyccFtiina (Folder). — I took this species at Pali Hill on Ist 
February and also at Matheran in April, where it was by no means uncommon, 

(50) Talicada nyneua (Guerin). — Although this may be expected anywhere 
where its food plant (^Bryophyllum calycinuin) occurs, it may be worth recording 
that I found it both at Khandalla in February and at Matheran in April, At 
the latter it was numerous about patches of the food plant by Charlotte Lake 
and in the compound of Elphinstone Lodge. 

(51) Jamidea hochm (Cramer). — Our note made no mention of this being 
found on the hills, and it was included in none of the lists wo had access to of 
Matheran butterflies. I found it quite common there in April. 

(New) Nacaduha sp. ?. — I took a small dark species both at Pali Hill in 
February and a number at Matheran in May, but am unable to assign them to 
any species for certain. There appears to be much confusion as to what are 
good species in this genus, and my specimens may be referred to some form of 
tjither — N. ardatea (Moorc)=» noreia (Felder) or to N. atrata (Horsfield). 

(Now) ArhopaUi emtaurua (Fabr). — At Matheran both this and /I. amanlaa 
were by no means uncommon in April. 

(New) Rapala oraeh (Howitson). — My specimens collected at Matheran 
include unquestionable male and female of this species, 

(83) Terias Ubythea (Fabr). — This species was not uncommon at Khandalla 
in February. 

(102) Pajfnlio nomiua (Esper). — During visits to Vehar Lake in Salsette in 
March and April, Mr. E. H. Aitken repeatedly observed specimens of this, 
and I watched one that was settled on a bush within two yards of me for some 
minutes during the last week in June at Pali Hill, so it is evidently not so rare 
as we believed. 

(1 10) Sarangeaa purendra (Moore). — Mr. E. H. Aitken found this species by no 
moans uncommon at Vehar in March, and I took several at Matheran in April. 

(111) Sarangeaa dasdhara (Moore). — I also took several specimens of this 
species at Matheran. 

E. COMBER. 

Bombay, July ^ 1903, 

No. XIII,— THE GOLDEN CAT (FEUS TEMMfNCKI). 

In regard to the habits of this cat, the skin and skull of which I sent to the 
Society’s museum recently, the Lush aw, who recognize it as a distinct species 
and call it Kei-shen (Red-cat), say it lies op in rooks and does not climb trees. 
It lives on kids, fowls, and small wild animals. The specimen I sent to the 
Society’s museum was killed in a nullah, 6 miles from Aijal, at an elevation of 
about 1 ,000 feet. 

L. 0, CLARKE, I.C.8. 

Aual, Lushai Hills, Assam, June , 1903. 
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No. XIV.— Dr. CALMETTE’S ANTITOXIC SEllUM AND THE 
POISON OF THE DABOIA (VlPEltA RUSSELLI). 

In the exceedingly interesting and informing article on Snake Bite* and 
Poifionous Fishes” which appeared in the last number of the Journal (No. I 
of Vol, XV), there appears a statement which, in the light of recent experi- 
ments carried out in India by an expert on snake poisons, should I think, in the 
general interests of a very important subject, be noticed — specially for the 
sake of those who may carry about Calmette’s scrum with a feeling that it 
is absolutely reliable. In the above articles it is stated that Calmette’s antitoxic 
serum will ** immunise animals and man from lethal doses of any venom, although 
each snake venom has per ve well marked tonic pe( 5 uliaritie 8 producing 
several and various local phenomena.” But, so far as I have been reliably 
informed, it has been ascertained that although Dr. Calmette’s serum is 
undoubtedly efficient in counteracting the venom of cobras, it is not so in the 
ease of the poison of the Uussell’s Viper or Daboia. 


Dharwak, 23rd July, 1903. 


G. K. KODON, Major. 


No. XV.— FEROCITY OF THE HAMADRYAD OR KING-COBRA 
(NAIA DUNGARUS), 

I am sending you a snake for identification which bit a coolie woman whilst 
she was plucking leaf on our tea estate. The woman died about twenty 
minutes after being bitten. It appears the snake instituted an unprovoked 
attack on the woman, seizing her by the leg and hanging on but not attempting 
to wind round her body. The woman wa« absolutely paralyzed with fear, and 
apparently did nothing to try and free herself. The other coolie women who 
were plucking the same plot of tea at once wont off to got help, but it was not 
until some coolie men arrived on the scone that the snake released its hold and 
made oif. The men gave chase and managed to kill it, and they assert that 
when pressed the snake attacked them. 

I should feel much obliged if you would kindly enlighten me on the following 
points : — (1) What kind of snake it is ? (2) Whether it is usual for this kind 
of snake to attack people, and why it hung on so long to the; woman’s leg ? It 
had hold of her for quite eight minutes and could have easily let go had it so 
wished, because it did so immediately the men approached to kill it. (3) Whether 
the snake i* venomous, or if the woman simply died of fright ? I am not 
inclined to believe the latter myself, because she was a strong healthy woman, 
and seemed quite re-assured when I told her that the snake was not venomous. 

The symptoms were : much pain and swelling of part bitten, vomiting, diffi- 
culty in breathing, total prostration, and then death. 
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The length of the snake was 10 feet 1 inch ; circumference, thickest part, 
11^ inches. 

Prompt measures were taken by my native Doctor Babu to try and save the 
woman’s life. 

W. BABY NOBLE. 

Baroanj, T. E., Behalli, Assam. 

July, 1903. 

[The snake sent is undoubtedly a Hamadryad or King-Cobra (Naia bufu- 
garun) — whim’ll is noted for its ferocity, — although fortunately not often to such 
an extent as the above. It may possibly have had its nest somewhere in the 
vicinity, which might account for its exceptional fierceness. — E d.] 

No. XVI.— NOTES ON THE INSECTS OF QUETTA. 

At the request of Mr. E. Hughes-Buller, I.C.8., who is in charge of the 

Gazetteer of Baluchistan/* now in course of compilation, I made some notes on 
the insects to bo found near Quetta. As they may perhaps interest members of 
the Bombay Natural History Society, Mr. Hughes-Buller has kindly consented 
to their publication in the Society’s Journal, 

The following remarks refer exclusively to the insects found near Quetta and 
Poshin, whore the writer has had opportunities for collection and observation. 

Among the Orthoptera two species of locusts are the most conspicuous, and 
do considerable damage. One of these, Sckistocerca psregrina frequently called 
Acridium peregrinum, is very widely spread. The other species is probably 
Pachytylus cimraBcetis. During the present year (1903) the former species 
appeared in large numbers in March, but a spell of cold weather killed most of 
them ofP. 

Many species of Nmroptera are common, especially dragonflies. These 
insects serve a most useful purpose in killing large numbers of flies and mosqui- 
toes, I believe that the larv© of dragonflies also destroy mosquito larves. 
During the present year enormous swarms of a largo species of dragonfly 
appeared in June and July, and to their presence I attribute the comparative 
scarcity of mosquitoes. Termitidm (white ants) are also numerous, and do 
some damage, but less than at most places in India. Myrmeleonides (ant-lions) 
are not uncommon, and one very large species occurs. Among the lesser known 
Nmroptera a species of Ernbia is found, and I received some years ago from 
Peshin a species of Nemoptera, which is a very remarkable looking insect. 

Hymenoptera (bees, wasps, etc.) are very numerous, and as my attention 
has been chiefly devoted to this family, I will give a somewhat longer account 
of those that occur in Baluchistan. Situated, as the country is, on the border 
of the Palffiarctic and Oriental regions, the ^ecies that occur hero comprise 
many Indian and European species. There is also some resemblance between 
the Hymenopierous fauna of Kashmir and that of Baluchistan. As may be 
expected, many of the species that occur here have been found in Russian Central 
Asia, and have been described by Eusaian naturalists. Sawflies I have not 

se 
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fonnd : they are usually numerous only in well-wooded oouniry. The ParagiUea 
are not common ; I obtained a species of Leucqpm, one or two Braconidm, 
a species of Evania, besides several Ichneumonidas, The latter are, however, 
less numerous than might be expected. Chrysidia (Ruby or Cuckoo Wasps) are 
common, and numerous species occur« I obtained examples, many of which 
were hitherto undescribed, of the following genera : Ellampus, Hedychridium, 
Hedychrum, Stilbum, and Chrym, The latter is a large genus, and many 
species occur. All the species of this family are parasitic on other Hymenop- 
tera, and the more conspicuous species, such as Stilhum splendidum and Chry8i$ 
ori«ntali$, may frequently bo observed in verandahs, seeking for the nests of 
their victims, in which they deposit their ova. 

The Apidas are numerous, both in species and individuals, but 1 have never 
come across a specimen of the true honey bee {Apis), though three species occur 
in India. As soon as the fruit trees come into blossom in the spring, they are 
surrounded by crowds of bees, chiefly belonging to the genus Tetralonia, but 
Osmia and Andrena are also represented. Later on in the summer, in addition 
to the above genera, the following occur — among the short-tongued bees, Colletts 
and Prosopis ; among the long-tongued bees, Sphecodes, Halictus (many 
species), Panurg\is, Nomia, Nomada, Megachile (many species), Anthidium, 
Parevespis, Ceratina, Coelioxys, Crocisa, Anihophora (many species), and one 
species of Xylocopa. The latter is crepuscular in its habits, frequenting holly- 
hocks, and its larva feeds on the wood of willow and possibly other trees, 
usually I believe attacking those that are dead or dying. Bpecimens of two 
genera, Ctnoapis and Melanapis, which have hitherto not been found outside 
the Punjab and Baluchistan, also occur, the former being very common. 

Among the Diploplera, or Wasps, several species of each of the following 
genera are found : — Eummes, Odynerus, PoUstes and Vetpa, The largest 
species, Vespa orierUalis, which is brown with a yellow band across the abdomen, 
frequently nests in the roofs of houses. Several of the common European 
wasps of the same genus are also found in some numbers. 

The Fossores, or digging wasps, are well represented. Among these are found 
the following genera : Apterogyna, Mutilla, and Iswarra, all having apterous 
females ; none of them are common here, though occasionally the males come 
to lights at night. Coming to the Soollidce, another tribe of Fossores, two 
species of Meria are common, though the females are seldom seen ; ScoUa is 
represented by several species, two of which are large conspicuous insects which 
are spread throughout the whole of Europe and Central Asia. Two or more 
species of EUs also occur, and one of Sapyga, the latter genus not having been 
found elsewhere in Indian limits. 

Another tribe of Fossores, the Csrcpolidcs, tilLrecently called the PompiUdes, is 
represented by a. few large, and many medium-sized and small species. As, how- 
ever, entomologists have not settled definitely the generic division of this tribe, 
I will notatiempt to enumerate the genera which are found in Baluchistan. The 
largest species found here, and also perhaps the commonest, is Salius nkmllei. 
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A further tribe of Fossores, the Sphs^idcB, oomprisea some of the largest and 
also sottie of the smaileei of existing wasps. Representatives of the following 
genera occur within our limits : Taohynphex, Larra, HomogamhruB, Notogoma, 
LiriSf PalaruSf Miscophus, OastroBericm, Pifton, Trypoxylmi, Amtnophila, Sceli* 
phron, Sphex, Pemphredon, PassaldSCtiBy DiodontuBy Gorytes, Stizus, BeinbeXy Phila/nn 
ihuBy CerceWfl, Oxybelus, and Crahro. 

The Formicid(By or Ants, are numerous in individuals, but not so in species. 
The largest and most conspicuous ant, frequently found in and about houses 
is MyrTnecocifstuM setipes, which occurs commonly in the Punjab, 

Coleoptera (Beetles) are numerous, the most noticeable being various species 
of ScarabaeuH, which act the part of scavengers by breaking up and burying the 
droppings of cattle and other animals in which they lay their eggs. Several 
species of Cicindelidco (Tiger-beetles) are also common. The willow, poplar, 
and other trees are much subject to the depredations of some large species 
of beetles, but I am not certain to what genera those belong. 

Of the Lepidoptera (butttcrflies and moths), the former are not very numerous, 
at least in the immediate neighbourhood of Quetta. Perhaps the most common 
is the almost ubiquitous Painted lady (Pyramm cardui). The following are 
the other butterflies which commonly occur near Quetta : Oanoris sp., 
Belenois mssstUena, Limnatt chrysippuB, Syncklcp daplidicey Colias sp., Teracolm 
famtuBy ffipparchiapariBatBB Kad H. thelephaBsay Polyommaius hmticuB, Aphnam$ 
hypargyruBy ChrysophanuB phlmaHy Azanus ubcddus, JZmra karsandray Lycana 
baluchay L. persica, L. hylan and L. hracteatay with perhaps a few more Lycamdce^ 
The moths include Dtilephila Uvomicay a species of McLcrogloBnay a Catocala, 
Tarache sulphuralisy one or two species of Plusia, and many others. 

Diptera or flies, which include of course gnats and mosquitoes, are very numeiv 
OUB, Some of them, especially the predatory AsilidWy are of very large size, 
and prey upon other insects. A species of this latter genus which occurs 
commonly at Quetta is about inches in length, and is most voracious, 
preying upon butterflies, moths and other inscots, sometimes seizing those which 
are twice its own size and weight. CuUcidcB (gnats and mosquitoes) are fairly 
numerous during the summer, a few certainly passing the winter in houses in 
a state of hybernation. The genus AfiopheleB has attained an unenviable 
notoriety during the last few years as being the intermediate host of the mala- 
rial parasite. Several species of this genus doubtless occur here ; last year 
(1902) individuals were not numerous, owing to the prevailing drought ; and 
during the present year I attribute their comparative scarcity, as before 
mentioned, to the unusual number of dragonflies. 

Simuliida (sand-flies) are very common, and few escape their irritating 
attentions. Blood-sucking flies, also frequently called gad-flies, are very numer^ 
ous at times, and are especially annoying to horses and camels, the females 
biting them to such an extent as frequently to cause considerable swellings on 
the abdomen, I have seen several horses daring the present year, including 
one of my own, which were quite unfit for work owing to their bites. 

The OeBtrida (Bot-flies) are not very frequently seen in the imago state, but 
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•crme species are oeri;ainly numerous, among them Ce^phahmyia macukUa, the 
larva of which comes to maturity in the earners nostril, causing great irritation* 
A species of Hippohowa is also common, attacking both horses and dogs. 
Among the lesser known classes of insects may be included the Hmiptera 
(bugs), of which a considerable number of various species occur, among them 
being of course Cirrm lectularim, so noxious to the human race. Cicadas, a 
species of which appeared in enormous numbers during the present year, are 
part of this family ; the noisy song of the males cannot fail to attract attention* 
This group is of interest, as the larvae frequently takes many years to develop, 
the perfect insect appearing sometimes at intervals of 13 and even 17 years. 
These insects did some damage to trees during this year, being present in mil- 
lions ; many kinds of birds may have been observed preying on them* 

ApUdm, frequently called plant-lice, do great damage to many fruit trees, 
and 1 believe that the galls, which so disfigure many of the poplar trees in and 
near Quetta, are the work of an insect of this group. 

The above is, of course, only a rough outline of the numerous insects which 
are found near Quetta. In the present state of our knowledge of entomology 
it is impossible to give anything like a complete list of the insect fauna of any 
portion of the Indian Empire. 

C. G. NURSE, Majob, 

ISth Bombay Infantry, 

Quetta, August^ 1903. 


No. XVII.-CURIOUS ACCIDENT TO THE COMMON SWIFT 
(CYPSELUS AFFINIS), 

I am sending you an account which I do not think can bo called a unique* 
instance of unpremeditated suicide in a bird, but it is nevertheless a case for our 
sympathy. The little swift I send was found hanging close to its nest strangled 
by the string which is now attached to it. I think there was a photograph in 
the Strand Magassim some time ago of a similar instance, the subject being 
a sparrow. In the present case the story has the unimpeachable authority of 
our local vicar ; and the explanation is simple, m., that the string, which 
is double, was flying loose near the nest and the bird got accidentally caught in 
it, I send it as given to me, as it may be of interest. 

M. D. MACKENZIE, 


Hyderabad (Sind), August 4, 1903. 
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A^iirirus Woodrowii, Masscc. 
Poona Brown Mushroom. 






Lepiota altissima, Massce. 
Veni. a/int. 
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No. XVIII.— FOUR INTERESTING BOMBAY PLANTS. 

LEPIOTA ALTISSIMA, Massee, Kew Boll, 1898, page 114. 

(^With a plate.) 

The Giant Mushroom of the Western Ghats, named Alim by Khandala people, 
is a very distinot new species, attaining in the fresh state 10 inches in height andS 
inches in width of cap. The cap is membranaceous, but in the centre somewhat 
fleshy and with a slight boss ; the gills are white, but with age assume a pale yellow. 
It is eaten by the Ghat people, and is described as follows by Mr. G. Masseo : — 

Lepiota ALTI8SIMA, Pileus membranaccous, albidus, centro tantum carnosus, 

6 convexo-plano subumbonatus, squamis concontricia innatus subsquarrosus, ad 
marginem fimbriatus, fibrosua, circiter 8 cjn, latus ; Lamellae liberce, aub-confertse 
albsB, dein pallido flava ; Sporso ovatae 8 X 5 n ; basidia subclavata 28-30 X 8-10 u ; 
Stipes a pileo discretis albus cylindraccus bulbilloaus fistullosus tandem usque 
25 ojax, longus, apice vix 1 c.m. crassus ; annulus persistens, fimbriatus. 

AGAEICUS WOODROWII, Masaoe, Kew Bull, 1901, page 151. 

THE POONA BROWN MUSHROOM. 

(JVith a plate.) 

A Mushroom abundant on the golf links at Poona and similar dry upland 
pastures in the Deccan during a short season about Septembor-October ; it 
attains inches in width of cap and 4 inches in length of stalk. The cap is 
nearly globular, but at length becomes umbrella-shaped and irregularly cracked, 
displaying the white underlayer ; the stalk is swollen in the centre, white and 
as long as the breadth of the cap ; the gills and spores brown ; and the ring 
ultimately drying up and disappearing. 

It is a valued esculent which might be cultivated with great advantage. 

Ag. Woodrowii, Massoe {Sp. nov). Pileus subglobosus glaber primitus laevis, 
dein centro rimoso-arcolatus, ex albido fuscescens, 3—5 cm. latus, caro I cm. 
lato, fuscescens. Lamellm confertas, liberee sed approximatee, umbrinsB, Spores, 
elliptices, glabrae, umbrinao 8 x 5 u. Stipes ventricosus, albidus, deorsum fus- 
cescens, glaber, 3 — 5 cm. longus ; annulus superus, evanescens ” 

“ On the ground, Poona, Woodrow. Edible. Allied to Agaricus silvaticus, 
Schaeff\ distinguished from this and all known species by the ventricose stem 
and crowded approximate gills.” 

FREREA IN Die A, Dalz. Marathi Shindul malcudi. 

(^With a plate.) 

A very rare plant which commemorates the Bombay Government House 
Party of circa 1865. It is of very local occurrence ; found originally 
by Mr, Dalzell on a? hill near J unir and more recently on the same place by 
Mr. N, B. Ranade, who took plants to Poona which flowered, and the figure § 
natural size has been produced from a photograph. 

At Poona it proved to be a prostrate herb with thick branches, and the leaves 
oblong, subsessile, fleshy, 1 J inches in length ; flowers, solitary or in pairs, } inch 
diam., rotate, purplish, fringed with vibratile hairs. 
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JATROPHA OLANDUllFEEA, Boxb., UndirbibK 
{With a plate,) 

* Abundant in waste places in Western India. There is a very glandular shrubby 
species of Jatropha with reddish tinged leaves and red flowers^ a naturalised 
plant from Tropical America known to the people as Vilyati ratavjok, the 
Jatropha goMypifolia^ Linn. Its special interest lies in the fact that it has been 
mistaken by Dr. Dymook in his Pharmaeographia Indica'* III., 273, and quoted 
by Mr. Nairne in ** Flowering Plante of Western India, ** page 295, for the subject 
figured which is the true appurtenant to the name J, glandulfera, although it 
is much leas glandular than the species referred to above. Roxburgh describes 
this plant minutely in the Flora Indica, Clarke Ed., page 689, and to it belongs 
the legend given by Dr. Dymook to the following effect A cultivator near 
Pandarpur was ploughing his field while crowds were passing to meet the 
palanquins of the gods brought from other temples to Pandarpur, and many 
passengers asked the cultivator what he was going to sow. Polite for a time, the 
repeated enquiries became irritating, and to one of the questioners a very rude 
answer was given ; this one happened to be the god Vithoba in disguise, who 
rejoined, ^ As you sow, so may you reap,* and ever after as long as the field was 
held by a Hindu it produced nothing but Undirbibi. As far as is known, this 
plant is indigenous only near Pandarpur ; the specimen figured was carried to 
Poona by the writer and photographed while in flower. 

Or. MARSHALL WOODROW. 

Kelvinside, Glasgow, July, 1903. 

No. XIX.— EAT KILLED BY LEAD-POISONING. 

When going into an empty room in my bungalow here three or four days 
ago, my nose was assailed with that smell which indicates the vicinity of decay- 
ing animal matter. 1 found a dead rat and lying close beside it the small 
cartridge (saloon or miniature rifle) which I send herewith. 1 conclude the 
rodent gnawed the bullet and died from lead-poisoning. 

A. C. YATE, Lt.-Col., 

2nd Baluch Batin, 

Karachi, 31«< July, 1903. 

[The bullet shows plainly the marks oP a rodent’s teeth, and the rat was 
probably attracted by the grease on the bullet. — E d.] 

No. XX.-THE FOOD AND POISON OF CENTIPEDES. 

Mr. Okeden’s notes on the ** Centipede eating a Snake ” published in the 
last number of the Society’s Journal, has suggested to me that the following 
notes may be of interest ; — 

1 was disturbed one night by the noise of a sparrow in distress, and thinking 
that a snake had probably got hold of it, I pulled down the nest which was in 
the roof of my verandah, and found a large centipede clinging round the 
sparrow’s body with its head buried in the bird’s side. The centipede would not 
or could not let go its hold, and was out away with a pair of scissors. 
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The sparrow had a hole in its side about half an inch in width and the same 
in depth, and was quite dead and fell to the ground when I pulled the nest 
down« 

On another oocaaion I placed a large centipede in a glass-covered box with a 
mediutU'^ized snake ( Zamenis ventrimaculatus ), and then irritated them with a stick 
through a small hole in the box, when the centipede attacked the snake and bit it 
about the centre of its body. The snake kept turning over and over apparently 
in great pain and in about half an hour died. The centipede was only seen to 
bite the snake once. Unfortunately neither of the centipedes above referred to 
wore idontiiiod. 

W. D. GUMMING. 

Ormaka, Persian Gulp, July, 1903, 

No. XX1.---JATIIOPHA CURCA8. 

With reference to the paper on this plant by ray old friend Colonel Kirtikar, 
I.M.8., I can contribute two more cases of the seeds having been eaten with con- 
trary results. In the first case I was taking an evening walk with a native 
doctor, and seeing that the Jatropha bushes were full of seed asked him if 
they wore good to eat. He said that children sometimes ate them. Thereupon 
I ate several, liked them much, and suffered no effects whatever. In the second 
case I was taking another evening walk with a now eminent Civilian, and telling 
him of my first experience : we both ate, one seed and two, respectively. The 
result was a burning in the throat, diarrhoea, general discomfort and depres- 
sion, that lasted fot nigh a week. 

The only explanation I can offer is that in the first case the seeds were old 
and had hung on the tree for months, while in the second case they were barely 
ripe. The first case occurred at Mandvi (Surat district) in winter, the second 
at Surat itself in the rains. 

F. GLEADOW. 

Mauritius, 23rd July, 1903. 

No. XXII.-PARASITES IN PEREGRINE FALCONS. 

I have lately had the misfortune to lose within 10 days all those of my 
peregrine falcons which I was keeping with me in the plains this hot weather 
from the same cause. I am sending by post throe little bottles containing the 
worms which were the cause of death of the three hawks. Perhaps it may be 
possible to identify the worm which I have never heard of before as attacking 
peregrines, and it would be interesting to know whether the parasite is a 
water-born creature or whether the hawks were infected by the flesh of other 
birds. Two of the falcons were trained birds, which have been in this part of 
Rajputana for a whole year, and have therefore been subjected to the same 
causes of disease ; but, curiously enough, one of the hawks was a freshly caught 
wild bird, which only reached me from Rawalpindi on the 15th of May, and 
although it appeared fit when caught, it was already sickening when it arrived 
here. My own hawks began to sicken on the tst and 5th May, respectively, 
and I was forced to destroy them on the 22nd and 30th, respectively. The 
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wild hawk arrived here sick on 15th, and had to be deftiroyed on the 25ih, 
It looks rather like an epidemic disease affecting peregrine falcons this hot 
season. All the hawks were simply devoured alive by the worms, the lungs^ 
liver, and all the other organs being perforated, and when examined it appear- 
ed extraordinary that the hawks should have been able to live at all and feed 
with their organs in the mangled state they were found in. My own two 
trained hawks ate voraciously till the end, while the wild hawk refused food for 
several days ; but they all became paralysed in the legs in precisely the same 
manner, and of course directly this set in I had to destroy them. I have 
here also a Laggar and two Shikras which are being fed on the same food and 
water, but none of those have been affected. I should be very grateful if 
any members could enlighten me as to the nature of this disease ; and it would 
be interesting to know whether any others have observed it, and especially as 
an epidemic among falcons or other hawks. 

S. DELME RADCLIFFE, Capt. 

(Meywar Bhil Corps). 

Kotka, Rajputana, June , 1903. 

No. XXIII.--^DIOSCOREA DJEMONA, ROXB. 

This is a common climber in the Thana district, known under the name of 
Was by the agriculturalists and wild tribes. It is described in the Flora qf 
Brithh India as follows : — 

Root tuberous, lobed, biennial. Stem stout, terete, more or less prickly. 
** Leaves 3-foliolate, long-petioled ; leaflets 3-12 in., glabrous or finely pubescent 
** beneath, all petiolulate, broadly cuneate-obovate, cuspidately caudate* 
** acuminate, sometimes strongly reticulate, lateral very oblique 5-6 nerved, 
** central 3-5 nerved ; petiole 6-12 in., smooth or prickly, Male racemes 6-18 
** in., pubescent or woolly ; spikes in., shortly peduncled, cylindric, dense- 
“ fid. ; bracts shorter than the flowers ; sepals orbicular-ovate, membranous, 
** shorter than the coriaceous incurved petals ; anthers subsessile. Fern, spikes 
^'solitary, flowers distant, perianth of the male. Capsule 2-2^ by 1-1^ in. 
** base and top truncately rounded. Seeds with the oblong wing broader than 
the nucleus.” 

Distribution. 

It is found in the Tropical forests through India, Burma, and the Malay 
Peninsula. 

Distributed—Malay Islands and Tonkin. In Thana it exists in every forest 
up to an altitude of 2,000 to 2,100 feet, but it may easily escape notice for in the 
dry season the stem and leaves die and often only the dried seeds may be 
observed hanging over the leafless crown of some tree or bamboo clump. It is 
in the month of May that Dioscorea daemona commences vegetative activity by 
throwing up a green shoot, and it bursts into leaf when the rains set in. The 
flowers appear in August and are yellowish-green in colour. 

It possesses a climbing habit like most of the other Dioscoreaa and is therefore 
usually found growing beneath a tree or shrub. 
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Description op Tubers. 

The tubers are ashy grey in colour and varied in shape, some being oval, others 
conical about 1 to 3 in diameter and weighing each about 6 to 12 oz. oy 1 lb. 
They are found usually about 6" to 9" from the surface in loose rocky soil 
growing in olustors like potatoes. A tuber planted in June attains full develop- 
ment of its stem in about 6 weeks and the loaves remain green till about 
October, when the stem as already stated withers and dries up. It climbs 
^ecially up tho bole of a tree to a height of about 12 to 13 feet. Flowering 
often does not take place when the tuber is planted in soft good garden soil. 
The Kaihodis who are the wood-cutters and charcoal-burners of tho Thana 
district are tho chief consumers of the tubers which are largely utilized in 
seasons of distress. In ordinary years Karva Kand {Dioscorea hulhifera) and 
Londi {Dioscorea peniaphylla) tubers are more extensively resorted to. 

Mode of preparation for food. 

The tubers are immersed in running water all night, removed in the morning, 
then boiled, peeled and eaten. If not immersed in water but boiled only they 
produce intoxicating effects, a condition which is described by tho local people 
as '*Ma 2 .” 


Chemical Analysis. 

Through the courtesy of Mr. Burkil), Reporter on Economic Products to 
the Government of India, the tubers were submitted to chemical analysis and 


afforded the following constituents ; — 

Water 

... 65-00 

Fat 

... -43 

Alluminoides 

... 3-12 

Carbohydrates 

... 27-6.3 

Fibre 

... 1-42 

Ash 

... 2-40 


100-00 


For the sake of comparing the dietetic value of those tubers with that of 
the potato, tho following results of the analysis of this well-known food is 
reproduced from the Journal of the Department of Agriculture, Western 
Australia • 

Water 
Protein ... 

Fat 

Carbohydrates 
Mineral matter 

100-0 


2*2 Nitrogenous matter. 
... 0*1 

... 18-4 Principally starch. 
... 1-0 


The above figures, like others for composition of food-materials, represent 
general averages, from which there are wide variations in individual specimens, 

^ G. M. RYAN, I.F3., f.l.s. 

Bandra, near Bombay, Ookher 1903. 

27 
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PROCEEDINGS 

OF THE MEETING HELD ON 23rd JULY, 1903. 

A meeting of the members of the Bombay Natural Hiatofy Society was held 
at the Society’s Rooms on 28rd July, 1903, Mr. James Macdonald presiding. 

NEW MEMBERS. 

The election of the following forty-two new members was announced 
Life Member — Oapt. T. M. Foulkes, I.M.8. (Waltair). Members — H. E. 
Lady Northcote (Poona) ; Lieut. A. E. Powell, R. B. (Kirkee) ; Oapt. A. H, 
Morris, R.A.M.O. (Bombay); Mr. Chas. W. White, F.R.GA (Bombay); 
Sergeant-Instructor Alex, Steel (Bolarum) ; Capt, 0. R. Kelly, R.G. A. (Roorkee); 
Lieut, W. S. Patton, I.M.S. (Bombay) ; Capt. A. H. Ollivant, R. A. (Jutogh, 
near Simla) ; Col. H. Hodgkinson (Bombay) ; Mr. H, B, Holme (Bassein, 
Burma); Capt. 0. R, Pearce, I.M.S. (Maymyo, Burma); Capt. A. MearS, 
I.A, (Bombay); Mr. F. W. Strong, I.C.S. (Jorhat, Assam); Major F. A. 
Hoghtou (Bellary) ; Mr. A. L. Hine-Haycock (Colombo, Ceylon) ; Hon’ble Mr. 
W. R. deCourcy (Ahmednagar) ; Mr. T. M. Jones (Rangoon) ; Mr. A. 
Stehelin (Falam, Chin Hills) ; Mr. H. King Robinson (Darjeeling) ; Mr. C. J« 
Davidson (Bangkok, Siam) ; Mr. J. Monteath, LC.8. (Dharwar) ; Lieut. S. 
Pershouse (Meiktila, Burma) ; Lieut. E. M. Bosanquet, R A. (Quetta) ; 
Mr. H. A. Thornton, I.C.S. (Rangoon); Mr, H. Maxwell Lefroy (Surat); 
Mr. W. 0. Symes (Bombay) ; Mr, C. H.T, Whitehead (WoUington) ; Mr. M, L. 
Oakes (Gonda, U. P.) ; Mr, C. H. B. Kendall, I.C.S. (Gonda, U. P.) ; Mr. G. C. 
Verrieres (Fyzabad) ; Mr. E. B. Howell (Nanking, China) ; Mr, C, V. N. Short- 
land (Jubbulpore) ; Mr. L. Robertson, I.C.S. (Ahmedabad); the Hon’ble A. E. 
Hill-Trevor (Bombay) ; Mr. W. Aitchison, I.P\S. (Waltair) ; Mr. F. E. Coning- 
ham (Parvatipur) ; Mr, L. B. Stephens (Karachi) ; Major F. C. Muspratt 
(Shan-hai-kwan, N. China); Mr. R. G. McKerron, MA., I.C.S. (Rangoon) ; 
Mr. Raymond W. Cooper (Karachi)'; and Mr, Colin Mackenzie (Ootaca- 
mund). • 

CONTRIBUTIONS TO THE MUSEUM. 


The Honorary Secretary, Mr. W. 8. Millard, acknowledged receipt of the fol- 
lowing contributions since the last meeting : — 


Ootitribution.' 

Description. 

Contributor. 

A number of birds’ skins 


Capt. H. Fulton. 

from Ohitral. 


1 Jungle Cat 

Felit chaux — 

Do. 

1 Waved Cat 


Do. 

Capt. Goring Jones. 

1 Tiger Cub (fojtal speci- 
men> 

1 Dbaman, juv (alive) 

FelU tigrit 

Zamenit mueoma 

Mr. P. Gerbardt. 

Mr. B. McDougall. 

Some butterfliei trom Lower 


Burma. j 


2 B k i D 8 of White-tailed 

Pratineola leuoura.,,.. 

Mr. S. L, Whymper. 

Bush Chat. 


1 Skin of the Redoapped 

Timelia pileata 

Mr. S. L. Whymper. 

Babbler. 

1 Snake (alive) 

Oligodon iubgritmt 

Re?. F. Dreckmann, 8.J. 
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Oontribution. 


Description. 


1 P h e a B ant^ailed ^canaj 
(alive). 

41 Skins of birds from S 
India. 

I White-throated Ground] 
Thruah (alive). 

1 R i D g Cobra or Hama-] 
dryad (alive). 

1 Skin of the Tanrec from 
Manritins. 

1 Skull of the Indian Chev-| 
retain or Mouso Deer. 

1 Orow‘’4i nest made of 
wire. 

1 H e a d of Schomburgk’sj 
Deer. 

Some fossils from the God- 
avert river. 

I S k i n and Skull of the] 
Golden Cat. 

1 Snake 

2 Skins of Scully’s Wood 
Owl. 

3 Slender Loris (alive). 

1 N e 8 t of the Malabar] 

Whistling Thrush. 

I Skin of Argua pheasant 
(female). 

1 Hea«l of Arabian Thar 

1 Skin of Bonnelli's Ragle...! 

3 Skins of Kestrels ..... 

3 Skins of Cheer Pheasants. 

4 Skins of Koklas Phoa-| 
Rants 

2 Skins of Monat Pheasants 

3 Skins of Chukor Par-] 
trldges. 

1 Skin of Common Teal 

1 Skin of Western Horned 
Pheasant. 

I Skin of Peregrine Falcon.. 

1 Viper 

1 Night Heron (alive)* 

I Golden Tree Snake .. 

1 Langur or Hanuman 
Monkey (alive)* 

1 Snake (Ohitral) 

Skins of the largo red] 
Flying Squirrel. 

I Bgg of the Mallard ••• 


Hydr^phasianui chimrgus. 


Oeoeichla oyamfiotut,^ 
Nuia hungaruM 


Centetet ecandatus , 


Cragulut meminna ... 
CorvuH sptendens ... 
Cervut iohomhurgki 


Lorh graoilu 

Myophoncm ?iorfJicldi„ 


Felii lemminoki • ••4 

Dip Bat trigoTMta,,, 
Syrninm biddtUphi . 


Argus argusianus 


TIemitragus Jayakari 

[Jicraetus fodatus ........ 

Tinnunrulus alaudarhis., 

Catrens uallirhi 

Puorasia macrolopha 


\Lopliophorus refvXgms 
Vaocabls chucar 


NeftAum eterca 

Tragvpan vielanocepkalH**^ 


FaJoo peregrinus 

A neintrodon himalayanus., 

NyHieoraar grisens 

Crysopolea ornala 

Sevhnopithecus entMus .... 


\Pteromy$ inornatus ... . 


Ams hosoas 


Contributor. 


Mr. J. Brand. 

Mr. H. S. Ferguson, F.Z.S. 

Mr. J. Brand. 

Mr. Norman Davidson. 

Mr. F. Gleadow,I.F.S. 

Capt. C. D. Lester. 

Mr. K. H. Elsworthy. 

Mr. 0. J. Davidson. 

Mr. H. F. Beale. 

, Mr, L. 0. Clarke, I.C.S, 

. Mr. A. Vlaato. 

. Ool. A. E. Ward. 

. Mr. J. Rodgers. 

. Capt. Cl D. Lester. 

. Mr. A, Neubronner. 

. Maj. P. Z. Cox, F Z.S. 

. Mr.H. Vernon Purkis. 

Do. 

Do. 

. Do, 

Do. 

Do. 

Do. 

Do. 

Do. 

.Mr. S. L. Whymper. 

. F. G. Hutchinson. 

.Mr.G. Oakes. 

Mr. G. M, Prichard. 

Capt R. L. Kennion, F.Z.S. 
..Col. A. E. Ward. 

Do. 


♦ Forwarded to the Victoria Gardena. 

Minor contributions from Lieut. A. Willock, U.I.M., Lieut. W. S. Patton, 
Major G. S. Rodon, Capt. J. W. Watson, IM.S., Commander N. Jarvis 
Wilson, R.I.M., Mr, H. Godwin Austin, Mrs. DuBoulay, Colonel U. Light, 
Mr. B. 0. Cholmondoley, and Mr, K. Ringger. 

CONTRIBUTIONS TO THE LIBRARY. 

Smithsonian Institution Annual Report for 1901 In Exchange. 

Proceedings of the Unii^ed States National Mosoum, VoK 33 and 34... Do. 

Bulletin of the United States National Museum, Nos. 50 and 51 Do. 
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Proceeding# and TranaactlonB of the Nova 8ootian Institute of ScieneOf 

Voh X| Part 8 In Bxchauge. 

Directions for Collecting and Bearing Dragon Flies (Smithsonian 

Institation) Do. 

Direotions for preparing study specimens cf small mammals Do* 

Directions for collecting Minerals Do. 

Directions for ooUeoting Hocks and for the preparation of 4hin 


Sections. 


Do* 


VlertelljahrsBohrift der Naturforschenden Cesellschaft in Zurich Do, 

Land and Fresh-water Mollusca from Biatn^ by Dr. W. T Blandford, 1 Presented by 
F.R,8. ) the Author. 


Transactions of the Entomological Society of London, 1908 In Exchange. 

BpoUa Zellanio*, Vol. 1, Part 1 - | 

A List of the Birds of Lucknow, Part I to IV, by Wm. Jesse, M.A., 

F.Z.S., M.B.O.U The Author. 

Bocords of the Botanical Survey of India, Vol. IL, No. 4**. «««...«*.ln Exchange. 


Moore's “ Lepidoptera Indica," Parts LXl, LXII, and LXIII... 


Presented by 
H. a. the 
M a h ara]a 
of Mysore. 


Studies in relation to Malaria No. 2. The Structure and Biology of 


Anopheles, by U. F. Nuttall and A. E. Shipley The Author. 

“ Animals of No Importance,'' by D. Dewar Do. 

Serum reaction of “ Bacillus Pestls in Plague Do. 


Further observations on the reaction of Bacillus Testis in Plague •*.*•* Do. 

Enteric Lesions inducted artificially by intoxication with the 
products of Bacillus colt communis and its allies in rabbits and 

rats..... Do. 

On a nutrient fluid suited for perfusion experiments of the heart 

of Kana Tlgrina and other allied epocles in India Do. 

On some effects of the constituents of Einger'*8 circulating fluid on 
skeletal muscular contractions in Haua hoxadactyla and H. 

Tigrlna Do. 

Precipitation in Plague sera by Dr. B. Row, M.D. (London), B.Sc, 

(London) Do, 

EXHIBITS. 

The attention of members present was drawn to the splendid specimen of 
an Hamadryad now alive in the Museum. This dangerous snake was captureld 
in the Travancore jungles by a member (Mr. Norman Davidson) who forwarded 
it to the Society. Another notable contribution exhibited was the head of the 
Arabian Thar {HemilraguH Jayakari) presented by Major P. Z, Cox, F.Z.S., 
of Muscat, This goat was discovered some ten years ago by a member of the 
Society, Colonel A. 8. J ayakar, after whom it was named, and the head now 
exhibited is one of the few specimens which have been obtained. Mr. F. 
Gloadow, I.F.S., also exhibited the skin of a curious animal peculiar to the 
Island of Mauritius, called the Tanrec or Teurao {CenteUa ecaudatui). These 
insectivorous animals are almost tailless. Their food consists principally of 
earthworms, slugs, snails, etc. They burrow in the soil and are most evident 
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in the warm season. They are greatly prized as food by the Malay Creoles who 
organize poaching parties to catch them on moonlight nights digging them up 
out of their holes. 

PAPERS READ. 

Papers on the following subjects were read ; — Kills by Carnivorous Animals, 
by W. A. Wallinger, I.F.S. ; Notes on Anopheles in Ceylon, by Major N. 
Mandors, R.A.M.O,, F.E.S. ; The Trees and Shrubs of the Lonaula and Karla 
Groves, by Prof. G. A. Gammie, F,L.S. ; The Enemies of Butterflies, by Major 
C. G. Nurse, F.E.S. ; and Curious accident to a Kingfisher, by E* 0. Chol- 
mondeley. 

PR^OOBEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 24tu 
SEPTEMBER 1903. 

A meeting of the members of the Bombay Natural History Society was held 
at the Society’s Rooms on Thursday, the 24th September 1903 ; Mr, R. C. 
Wroughton presiding. 

NEW MEMBERS. 

The Honorary Secretary, Mr. W. S. Millard, mentioned that during this year 
142 now members had joined the Society, but more were still required, and it 
was hoped that members would still continue to try and induce others to join. 
The election of the following new members was announced : — Mr. T. Malcolm 
(Behrampur) ; Capt. E. A. Fagan (Alwar) ; Mr. B. H. Brooke (Bombay) ; Mr. 
F. Sikes (Badulla, Ceylon) ; Capt. W. Lethbridge, I.M.S. (Muscat) ; Mr. Q. 
Wapshare (Ootacamund) ; Surgeon-General G. W. U. Hay, I M.vS. (Ootaca- 
mund) ; Mr. L. K. Martin (Buldana, Berars) ; Mr. G. B. do Mowbray (Maskeliya, 
Ceylon) ; Mr, C. P. Hodgson (Ootacamund) ; Captain C. Swan (Ootacamund) ; 
Sir Frederick Price (Ootacamund) ; Mr. C. Mullaly, I.C.S. (Ootacamund) ; 
Major F. Vans Agnow, R. A, (Wellington, Nilgiris) ; Captain N. S. Coghill, 
I. A. (Radhanpore, Gnjorat) ; Mr. J. C. Hopwood (Kyauksee, Upper Burma) ; 
Mr. W, S. Burke (Calcutta) ; Mr. H. P. W. Macnaghton (Bombay) ; Captain 
E. 0. W. Pratt (Bombay) ; Captain D. C. Kemp, I.M.S, (Cuddalore, South 
Arcot, Madras) ; Mr. J. H. Ivens (Mussooric) ; Ht)norary Secretary, R. A, Meiw, 
Roorkoo (Roorkee) ; Mr. W. A. Hertz (Myitkyina, Upper Burma) ; Major W. 
B. Bannerman, I.M.S. (Bombay) ; Mr, B. V. Kelly (Baumauk, Kalha, Upper 
Burma) ; Major A. F. Mackenzie, M.V.O. (93rd Highlanders, Calcutta) ; and 
Captain E. W. Harris (Vizianagram). 


CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary acknowledged receipt of the following contributione 
since the last meeting : — 


Contribution. 

1 Description. | 

1 Contributor. 

X Snake Odive) 

1 Skin of the Turkestan 

Orisshopper-Warbier. 

2 Skins of the Brown BocU- 

t'ipit. 

Tropidonotui platyeepi ... 
Loavitella itraminca 

Anthvs iimilii | 

Mr. H. Vernon Purkii. 
Major A. Newnbam. 

Do. 
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Contribution. 


Description. 


Ooniributor. 


1 Skin of the Greeted 
Goehnwk. 

1 Skin of the Crested Hawk 


LopkMpizit^i tritirgat%» ... Mr. C. H. Donald. 
Spitmtm9 dirr\atu$ Do. 


Eagle. 

1 Skin of the Serpent 
Eagle. 

1 Himalayan Viper Calive> 
A small collection of Mine- 

rale from the O. P, • 

3 Skins of the Himalayan 
Mouse-Hare.* 

8 Skins of the Kashmir 
Vole.* 

2 Skins of the BroWn Rat... 

1 Egg of the Magpie oee I 
1 Bustard Quail Calive) ... 
1 Sea Snake • ao as# ••• 
1 Snake 

1 Kest and Eggs of the 

White-cheeked Bulbul. | 

2 Snakes 

2 Scorpions and | 

1 Millipede from Aden 

Hinterland. j 

2 Curlews (alive) ••• ... 

1 Xiieard Calive)* 

t Young Crocodile (alive). 

8 Snakes 

1 Snake 

1 Tortoise ... ••• 

Some Butterflies from Visa- 

gapatam District. 

1 Lwpard Cat (alive) 

I Snake (alive) 

1 Snake ••• ••• 


8pilerni% eheela •« 

Anciitrodon himMlapanui.. 

Lagomyt roylH 

MicHtui hr^eh0liw . 

dseatauAM# ... 

Piea rit,ttiea 

T0t,r%%ao piMam ••• • 

JJiitira rowutta ••• •« 

ZamsnU rat^rgiiri.., 
Molpoitsg h^9 >geHyi 


Numeniut arguata... 
Charaiia dornalit ••• 
Cfoooiilnii paluttrii 
£Hp$4^ tri^ata ... 
Tropidonotus iUlatui 


Felii hengaUi9tU ... 
Cerberui rynehnps ... 
Tropidonotfkt pUcaUr 


Do. 


Mr. H. Vernon Purkis. 
Mr. Q. M. Prichard. 

Col. A. B. Ward. 


Do. 

Do. 

Do. 

Mr. J. Brand. 

Mr. R. A. Spence. 

Oapt. B. Ii. Kennion,K.z.8. 
Mr. B, W. Harper, f.z.s. 

Lieut. W. S. Patton, i.M a. 

Do. do. 


Mr. F. G. Hntchlnson. 
Col, A. 0. Daniel, 

Mr. J. T. Rodgers. 

Mr. W. W. Coen. 

Do. 

Mr. G. P. Millett, i.F.8. 
Mr. H. B. G. Hasted. 


Do. 

Mr. 0. F. Spencer. 
Col. R. liight. 


• New to the Sodety’s ooUection. 


Minor contributions from Mr. C, Fischer, Mr. S. D, Navalkar, Captain Corbett, 
Colonel R. Light, Mr. Narotumdas Morarji Goculdas, Mr. E. C. Cholmondeley, 
Mr. M. R. Jardine, Mr. O. W, Moir, Mrs. DuBoulay, Mr. A. B. Simkins, and 
Mr. C. Rustomji Avart 

CONTRIBUTIONS TO THE LIBRARY. 

Bulletin de !a Boci4t^ Zoologique de France, Annee 1902, in exchange. 

Departmental Notes on Insects that affect Forestry, by E. P. Slabbing^ 
F.Lj., F EJ., F.Z.S., presented by the Author. 

Blusirations of the Zoology of the RIJM.S. Inyestigaior, ” Crustacea, 
Part X, in exchange. 

Lepidoptera Indica, Moore, Part LXIV., H. H. the Maharaja of Mysore. 

Peripatus, Myriapods and Insects, Part I (Cambridge Natural History Series), 
presented by Mr. E. Comber. 

THE JOURNAL. 

The Honorary Secretary mentioned that the Committee were glad to 
announce that a very valuable series on the Snakes of India ” (with coloured 
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UluBtralions), written by Captain F. Wall, would ahorily commence 

in the Journal, and the plates were now being prepared at home. They 
also had in view a series on the “Common Butterflies of India, “ by which 
the butterflies of the plains were referred to. This series would also have 
coloured illustrations, and, as Mr. E. H. Aitkon had kindly promised to write 
some of the letter-press, it would be certain to be interesting and as attractive 
as all his .writings are. 

PAPERS READ. 

The following papers were then read : — 1. “ The Food and ppison of Centi- 
pedes,** by W. D. Gumming. 2, “ Notes on the nidification of the Indian 
Rain Quail,” by R. H, Heath. 3. “ Curious accident to the Common Swift, 
by M. D. Mackenzie. 4. On the Collections in the Society *s Museum, by 
E. Comber. 

Mr. Comber said the purposes for which museums are established, may 
be divided into two heads, viz., the diffusion of instruction and amusement 
among the mass of the people and to afford the opportunity for scientific research, 
under which latter head the Society’s museum of course falls. He then point- 
ed out the danger of museums and the collections they contain being allowed 
to deteriorate into the condition of a mere accumulation of rubbish, unless they 
are properly taken care of, arranged, and catalogued. In laying stress upon these 
points he mainly relied upon quotations from the words of the late Sir William 
Flower who was for many years in charge of the British Museum (Natural 
History), and who had a larger experience of the management and arrangement 
of museums than any one else in the whole world. Mr, Comber pointed 
out that .the very life of a museum depended on its Curator, which in 
the case of a Society such as this was a work that had to be divided 
amongst a number of its members, since the Society was not in a 
position to employ a properly qualified and salaried official. More than 
half of its funds were expended on the publication of its Journal, through 
which alone it was possible to bring the work of the Society before its 
members, scattered as they are over nearly the whole world. He then 
referred to the already vast amount of work that fell upon the Honorary 
Secretaries, and appealed to members, resident in Bombay, to come forward and 
give a helping hand to the Society’s museum by taking some department under 
their special charge, as has been the system in years past. Through one circum- 
stance or another the ,^ociety has lately lost, or is losing, the assistance of 
several of its most enthusiastic resident members, such as Mr. E. H. Aitken and 
Mr. R, C. Wroughton, and unless others— even if less experienced— will come 
forward, the work of the Society must inevitably suffer. The Society has up to 
now not succeeded in filling the vacancies caused by the departure of Captain 
A. J. Peile, R.A., and Staff Surgeon Bassett-Smith, R, N., who so ably controlled 
the departments under their care. Mr« Comber then briefly reviewed the 
collections in the museum, pointing out where they were weak and required a 
helping hand to bring them into order, so that they may be of the greatest use 
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to the tnembert. Without this being done, much really valuable material was 
lying waste, never being bronght before the world of soienoe. He ended with 
a further appeal to those present to use their influence with other members to 
come forward and give a helping hand. 

The meeting then ended with a vote of thanks to the authors of the papers. 
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The accompanying^ Piute (No. X VI I) of The Red Chested Pochard 
(Netta rnjhia) is in contimiution of tho serlos of Plutos a!rt‘U(ly pnh- 
lislied in this Journal in connootion with the paper on Indian Ducks 
AND TiTEin Allies, '' by E. C. Stuart Baker. 

The description of The Urd ( 'rested Pochard now figured will bo 
found on pai^o of Vol. XII of this Journal. 
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INSECT LIFE IN INDIA AND HOW TO STUDY IT, 

BKING 

A SIMPLE ACCOUNT OF THE MOKE IMPOKTANT FAMILIES OP INSECTS, 
WITH EXAMPLES OF THB DAMAGE THEY DO TO CROPS, 

TEA* COFFEE AND INDIGO CONCERNS, FRUIT, 

AND FOREST TREES IN INDIA 

BY 

E. P. STEBBING, f.l.s., fA.s. 

Part II. 

(^Continued from page 19^ of this Volume.) 

Ohaptei* rv. 

Order lit Neuroptera. 

in this Order the adult Insect is provided with a biting month. Two 
pairs of wings arS prdsertt^ usually furnished with an extensive system 
of oerynres or veins Which form a network in the wing. The meta- 
morphosis is incomplete. Some of tlje members of the Order are 
wingless, ^ig. 2d shows a common dragon-fly which is a good 
representative of this Order. 

The Nenroptera comprise a comparatively small number of insects, 
inoltiding the Termites or the so-oalled ‘ white ants,’ dragon-flies, 
1 
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stonefiios, May-flies, oaddls-flies, laoe-wing flies, ant-lions, &c., and the 
wiDgless bird-lioe. 



Fio. 2JU-A Common dragon-6y. Tetlnut rapasp CCnlcutia). }rds nat, size. 
Present knowledge and observations on these insects tend to show 
that with the exception of the termites they arc not of great importance as 
pests. For our purpose it will be sufficient to consider shortly six families, 
a seventh, the Termitidce, being dealt with in somewhat greater detail, 

Fam, L Mallophaga.— Blrd-Llce or Biting Lice, 

These are flat wingless insects furnished with a large head ; thorax 
usually of two, rarely of one or three segments ; prothorax always dis- 
tinct, hind body consisting of 8 to 10 segments in addition to the two 
posterior thoracic segments. The whole of the insects of this family live 
fi parasitic life, creeping about on those jMirts that are near the skin, tlie 
feathers or the hair of birds and mammals. They rarely come near the 
aurface, so that they are not detected on a superficial examination. The 
legs are specially adapted for climbing amongst hair and feathers, as the 
last joint of the foot is hook-shaped and cun be bent back against tbe pre- 
ceding joint ; a hair can thus be held fast between the two joints. The 
eggs are fastened by the mother louse to the hairs, etc., of the host. Tltese 
insects either suck the blood of the host or eat the fir or feathers. Lice 
multiply very rapidly on the bodies of human beings and animals when 
insufficiently cleansed, and under these circumstances more on sick and 
ill-nourished individuals than on healthy and well-nonrished ones. 
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In Fig. 2'ta, is shown the dog-louse, Trichodectus laiu$ with one claw 

to the foot, and in 6, the 
common fowl-louse, J/<?- 
nopon pallidum (greatly 
enlarged) with two olawa 
to the foot ns is usual 
with the bird lice. This 
latter species multiplies 

Fio.Si. — A, Common do"-lou8e . n , vi 

latv,. B, Common fow]-louso rapidly and passes readily 

Aienopotk pallumid, from one fowl to another, 



and so may become a pest in the fowl house. 

Remedm , — The frequopt dust baths fowls are so fond of indulging in 
are believed to bo a remedy against the oticken louse. 

Suitable feeding and treatment and projKjr care of the skin are 
prevonUitives. Repeated combing with a comb which has been dipped 
into a solution of soda or rubbing the badly infested spots with soft 
soap and soda, washing them out after 24 hours, are cures, and will bo 
found useful in the ctvse of infected ponies or other Hveslock. 


Fam. II. Temitldee— White Ants, Termites.. 

The members of this family of insects live in colonics similar to tho 
mode of existence obtainable amongst the true Ants and the Bees. 
Tho Termitidse, however, have no characters in common wdth these 
latter save a similar mode of existence, and tlie term ‘ White Ant ’’is, 
though a popular name for these insects, a misnomer, and its use is to 
be deprecated. 

Each species of Termite is social, and consists of winged and wing- 
less individuals, Tlie four wings are, in repose, laid flat on the buck,, 
so that the upper one only is seen, except at the tips ; they are mem- 
branous and very long, extending for some distance beyond the ex- 
tremity of tlie body ; the hind pair are similar in size and consisteney 
to the front pair. Near the base of each wing there is a suture or line 
of weakness, along which tlie wings can be broken off, tbo stumps 
thus remaining as short horny flaps on the back. The nenration is un- 
like that of other insects. It is very simple, coBsistlwg of two longi- 
tudinal nervures enclosing a space between thom^ like the mid-rib of a 
leaf. Smaller transverse veins take off on either side of them. Tlie 
whole resembles a feather of a bird or a much veined letiflet. Winglm 
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individuals are very numerous in the colony, and have the head and 
thirteen body segments distinct, the bcdy being terminated by a pair 



FlOt 25 .— Oommoa White Ant or Termite. Termet taprohanei (India) a, worker ; 

&, soldier ; <?, winged male ; i, wing of male (enlarged U times) ; 
female or Queen Ant after pairing^ showing enormously swoUen body 
containing the eggs ; /, a larva (o, b, Sf f, greatly enlarged), 
of short oerci. 


The integument is delioate and the ohitinous plates are never very 


hard, at times being so slightly 
developed that the Insect appears 
to consist of a single membranous 
sac with creases iu it, the head 
alone being distinct. The head is 
exerted and frequently of largo 
bizo, sometimes nearly as largo as 
all tlie rest of the body together 
(See Fig, 25?>.) Tormites may 



be quite blind or may possess simple aud compound eyes, The 



6 . 


ant«DD^ are monUiform, and short, and the legs are like ooe aaother. 
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The following is the life history of the Termite or common ‘ White 
Ant/ Termer taprobanesy of India : — 

The insect lives in communities consisting of an enormous number 
'Of individuals. The adult forms found in a community are (1) workers^ 
(2) soldiers, (3) winged nudes and females, (4) some of these winged 
forms which have lost their wings. (See Fig. 25 a—/.) In addition 
there are the young larv». The winged king and queen are only pre* 
sent for a few days. The individuals which have lost their wings are 
usually limited to one pair, the king and queen. These two may bo 
recognized hy the stumps of their cast wings, which are to be seen as 
small appendages on the dorsal surface of the thorax. The continuance 
of the nest is effected entirely by the king and queen. They are general- 
ly incapable of leaving the nest, more especially the queen, whose body 
swells up enormously after fertilisation to many times its original bulk, 
(ireat disorganisation occurs in the colony if anything happens to the 
royal pair, and in consequence of this certain individuals amongst the 
larva) are kept in such a state that they can be quickly converted into 
royalties should it become necessary. It tlius becomes obvious that the 
old theory that it was possible to get rid of a ‘ white ant’ nest by digging 
out and killing the king and queen is quite untenable. When this is 
done, or when anything happens to the royal pair, the (‘ormites left in 
the nest simply set about preparing a substitute royal couple, T1)0 
soldiers may be disiinguisbed by their very large heads and jK)werful 
mandibles. Their work is to guard the colony against enemies. The 
workers build the nest and look after the young larvae. The males and 
females are produced in enormous numbers, and may often be seen at the 
oommonc(3inent of and during the rains issuing from the nest in great 
clouds, either from the big earthen erections or stumps of trees in the 
field and forest, or from the base of walls, plinths, etc., of houses. On 
reaching the outside they proceed in a continuous stream upwards, and 
these great flights never fail to attract all the kites, crows, minas and 
other insectivorous birds in the neighbourhood, who stuff themselves to 
repletion with the food so easily obtainable. After this nuptial flight and 
their return to earth, those termites which escape their numerous enemies 
in the air, tear off tlieir wings, these latter parting at the sutures described 
above, and pair, should the pairing not have been gone through in the air. 
The now wingless insects then endeavour to find their way back to the 
orijjinal ne>st, and a few succeed, the greater proportion however being 
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either kill^ off or dying in tho attempi It ia to enstire the survival of 
the few that in all probability such enormous numbers of the winged in- 
dividuals are provided. After return to the nest the body of the queen 
begins to swell up by a distension of the membrane between the chitinous 
plates, until it beoomes like a sausage 2 — 3 inches in length, with 
the minute head ond thorax at the top. (See fig. 24r.) She then lays a 
number of eggs daily, oontinuing this performance for a long period 
of timOv 

Termites never expose themselves willingly to daylight (except the 
king and queen during the nuptial flight) and consequently the workers 
make galleries to move about in. For their nests they build mounds of 
different shapes and sizes, these being sometimes several feet high. »Suoh 
mounds are to be seen oommonly over the whole of the warmer parts of 
India. They are formed of particles of earth worked up into a material 
which dries as hard as stone. Their nests are also made in the interior of 
trees, the wood being gnawed away and replaoed by mud ; beams and 
wooden floors of houses, etc., are also made use of in this way. When 
attacking a structure, such as a post, the insects always work on the nnex- 
posed sides and in the interior, being very careful to leave all the external 
portions of the wood intact. This habit of theirs occasionally loads to 
serious accidents, roofs or heavy beams, etc., apparently sound, falling in 
without a moment’s warning owing to their supports having been, unseen, 
entirely undermined by this pest. In the forest large branches of trees 
may be seen to occasionally full in this way, and exaniin;ition shows that 
the apparently sound though dead woody branch is but a mass of earth 
enclosed in the outer shell of rough bark, the entire interior having been 
removed and replaced by mud, every particle of which 1ms been taken up 
the tree by earthen galleries running up, if the tree is still alive and 
healthy, on the outside of the bark. 

Termites have also been reported as attacking seedlings of various 
species of trees, shrubs and crops, eating off the bark and thus killing the 
plants. An example of the damage they are capable of doing in this 
way has been recently brought to my notice. In the Lachiwala nursery 
in the Dehra Dun Division some young rubber plants of as much as 5 ft. 
in height and quite healthy were attacked by those pests and killed 
within a few weeks. An examination showed that the lower part of the 
stem just above the surface of the soil had been surronnded with earth 
and the bark beneath entirely eaten off two-thirds of the circumference 
of the stem, whilst in addition the woody interior had been badly riddled. 
The attack was not noticed until the plants began to bend over and die . 
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Sugar-cane also at times suflFers severely from T. toprobanea which 
harrows into and destroys the sets soon after planting, and eats through 
the junction between the young plant and the plant set, so that the 
young plant dies off. Castor cake whilst being a manure, is said to 
serve as a prevention against these attacks. 

In Gujerat the pest is said to attack most crops after they are cut and 
stored, and hay, corn stacks, &c., must be carefully watched. Corn is 
always threshed soon after it is cut for fear of this pest. 

Termes fatalis Konig is a termite said by Nietnor to occasionally 
attack ootfee bushes in Ceylon but to do little damage to them. The 

writer discovered 
another species of 
white ant boring 
into fresh sandal- 



wood in the Coim- 

Fio. 2C— Sandalwood white ant. ►p. CColmbatoro, » . i • 

Madras Presidency) a, worker; h, soldier, forests in 

greatly enlarged. Madras, This 

Termes does not make earthen galleries, but lives an<I bores in the solid 
wood, i ig. 26a shows a w’orker and 6, a soldier of this species. 

Prevention , — In countries where termites are common, wooden beams 
and supports of houses should be constantly and carefully inspected and 
iested to see that they are not being hollowed out or uudormined by the 
pest. Wooden posts used as supports to bungalows should be thickly 
tarred on I lie ends placed in the ground, and once a year these ends 
should bo exposed by removing tha soil anti fresh tar laid on, a small 
pool of tar being formed round the end in contact with the soil. The 
wooden parts above soil should be constantly inspected, and all mud 
galleries running up them be brushed oflF, as the termites will give up 
the attack once they are exposed to light. 

Remedies , — When the ‘ white ants* are troublesome in bungalows or 
nurseries, careful search should be made for their nests, the earthen gal- 
leries, under wliich the insects are doing the damage, being traced back 
to the point they emanate from. The nest having been found, all save 
one or two large openings should be closed and some pieces of carbon 
bisulphide be pushed into the unclosed openings, which should then ba 
sealed up. The fumes will sink down through the nost and entirely 
exterminate the colony. Care must be taken to (1) close all the openings 
and (2) not to breathe the vapours given off by the carbon bisulphide. 
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In houses tar well all stone, earthen or wooden floors, both rotmd the 
edges and up the walls I'or a few inches and in the centre before laying 
down mats, carpets, &o. These latter should be removed for inspection^ 
at intervals, depending upon the abundance of the pest in the neigh- 
bourhood. 

In the case of nursery stock like the above alluded to young 
rubber saplings and young roadside saplings and poles, the mixture 
known as ^ Gondal Fluid ^ should be made use of. It is prepared as 
follows : — 1 part dekamali gum (this is the resin of Gardenia gummifera) \ 

2 parts asafoetida {king) ; 2 parts bazar aloes {gugul) ; 2 parts castor oil 
cake : pound these together and mix up thoroughly ; then when the 
mixture is decomposed into a thickened compound, add water till it is 
of the consistency of paint. Some colouring material such as ochre 
ehould he added, so that the material can 1)6 seen when put upon the 
trees. When ready the mixture should be painted upon the trees in a 
continuous band 2 ft. to. 3 ft. high, starting from the surface level of the 
coil, care being taken that all interstices in the bark are coated with it. 
The earthen tunnels of the termites should be first scraped ofi*. All the 
materials for this mixture can be procured at slight cost in the bazar. 

It has been used with great effect. 

Fam. IIL Psooidse— Book-Lice, Death-Watches. 

Minute insects with slender thread-like antennae consisting of from 
11 — 25 joints. Prothorax is very small and concealed between the 
head and the mesothorax. Four delicate menibranous wings are pre- 
aent, the upper pair being the larger. 

The small insects found amongst dust and books in dry places belong 
here. They somewhat resemble a miniature 
termite and are often mistaken for true lice and 
thus are apt to cause a scare in a house, when 
they suddenly increase in large numbers. 

Their food is starch or dry animal and vege- 
table matters, and this is what leads them to 
attack the buildings, plates and pages of books. 

Napthaline is the best prevention against 
them. Fig. 26 shows a common book-louse. 

A small psocid, Psocus sp, is extremely 
plentiful on the leaves of the sal {Shorea rdbnsta) tree in the Dun Forests 
during the latter part of February. Small brown patches of rotten 
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liBsuo appear on the leaves, bat whetlier these are due to the 

inaeot or whether the insect is merely feed- 
ing upon a fungus which is causing the 
discolouration has yet to bo determined. 
The insect is a minute yellow one, both 
wingless larvae and winged individuals 
being present. (See Fig. 28.) The family 
.. ^ ^ has up to date only been reported as feed- 

Dun, North India), ing upon rust lungi, vegetable refuse, etc. 

Pam. IV. Odonata LlMllulldee.— Dragon Flies. 

Elongate insects with a very mobile head and large eyes, strong 
mandibles and a broad lip, the antennee being small, inconspicuous, 
and ending in a bristle. Wings four in number and elongate, of equal 
size, and sirnilar texture. All the legs are placed more anteriorly than 
the wings (See Fig. 29). The earlier stages of their life are spent in 
w’ater, the larvte breathing by means of tracheal gills. The metamor- 
phosis is incomplete, but there is a great change in the appearance of 
the inseot at the last moult. The attachment of the head to the thorax 
is such that it enables the insect to move the former round witli groat 
ease. The eyes are often enormous and occupy the greater part of 
the head. Throe ocelli are present. 

The family is carnivorous, and the mature insect catches its prey on 
the wing. The eggs 
are deposited either in 
water or on the stems 
of some aquatic plant. 

Tlie young on hatching 
out have no wings and 
are quite unlike the ma- 
ture insect. The wings 
begin to appear at the 
fourth moult or change 
of skin. The family is 
not of imj) o r t a n o e 
economically. Fig. 2d 
shows a largo dragon- 
fly, Tetinus rapax com- 
mon in Calcutta and 
Fig. 29 a graceful pic. 39 .— .The green winged dragonfly. NcurohaUf 
emerald green bodied ahimntu, CA«8am.) 

2 
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dmgonfly, neurobasis ehtnensk^ the lower wings of whioh are coloured 
einerald green shading off into brown, 

Fam. V. EphemerldeB.— May-flies. 

Delicate inseots with short antennte, four membranous wings, the 
hinder pair smaller than the front ones. The adult can be easily 
distinguished by the possession of two or three very elongate slender 
tails terminating the end of the body. The earlier stages of the life 
are passed in water, the larv® consequently differing greatly from the 
adult. Fig. 30 a shows the May-fly Ephemera remensa ; whilst b shows 

a much enlarged aquatio 
larvae with six pairs of 
tracheal gills on its sides. 

The May-flies are not 
of economic importance. 
Tile appearance of the 
adult in English trout 
streams is eagerly looked 
for by the keen fisher- 
man, and the insect 
would apjioar to he equal- 
ly obundant and sought 
after as an article of diet 
by the fish of some, at 
any rate, of the Indian 
rivers and streams. The 
study and working out 
of tlie life-history of the Indian species would not unlikely well repay 
the ardent fisherman in this country. 

Fam. VI. Hemerobiidee.— Ant Lions, 

Laoewlng Files, etc. 

Insects with a vertical head ; maxillie free with five-jointed palpi ; 
the labial palpi three-jointed. Wings equal in size and highly net- 
veined. Tarsus five-jointed. The metamorphosis here is exceptional, 
being almost complete. The larva has mandibles and maxilla) 
forming spear-liko organs, which are also used for sucking. The 
iusocfslmve in fact a suctional mouth in the earlier stages of their 



Fio. so — Tho common Mfiy-fly return- 

sa ; h, aquatic larva of a May-Hy 
Bbowiug tUc six pairs of aquatic 
gill*. 
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lifo-history and a biting one m the adult. This is unusual and 
the reverse of what oocurs in the Lepidoptora and other big Orders. 
The pupa has the general form of the imago, and is enclosed in 
a cocoon. These insects live on land in all the stages of their 
existence. 



In the Myrmeleonides (ant-lions) the antennas are short, clubbed and 
the apical space of the long wings contains regular oblong cellules in 
it. Fig. 31a, shows an adult of Pa/^^am sp. a common Bengal ant- 
lion. These insects are 
interesting owing to the 
fact that the remarkable 
habits of the larvje have 
been known to naturalists 
for over two centuries. 

The larva (shown in Fig. 

316) is predacious and 
secures its prey by oon- 
striicting traps. For this 
purj^ose some sandy spot is 
chosen, and a funnel-shaped 
pit hollowed out with the 
sides as steep as possible. 

The larva buries itself at 

the bottom of this, leaving „ , 

” Fio. 81. — A coajmon Inihan Ant-hon Palpares Bp. 

only Its elongate jaws pro- (Bengal); ft. larva Ant-lion cnlargctl 

jecting out of the sand at twice. 

the bottom of the pit. The latter being constructed in dry loose sand, 
an insect running along the ground and reaching the edge slips on the 
moving sand and falls into the pit, to be impaled on the sharp man- 
dibles of the larva, who then .sucks out its bo<ly contents. Even should 
the insect not bo impaled upon the mandibles, the ant-lion larva wil} 
secure it before it has managed to escape up the shelving slipping sides 
of the pit. These insects are common in many parts of India, more 
especially in dry, sandy riverbeds, etc. 

An ant Hon Micromus australis is said by Nietner to atlack the 
coffee louse (Aphis cofe(je) in Cejion. 

The Chrysopides ( laoe-wing flies ) are fragile insects with elongafe 
bristle-Hke antenna>. They have metallic red-coloured eyes, by which 




38a JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XY. 


they can be reoognizod. They are of no importanoe a& far as present 
observation has shown. 

Fam. VII. Phryganelde0.---CSaddl8-flies. 

The wings are more or less clothed with hair ; the hind ones are 
larger than the front which are held in a roof-shaped manner over the 
body when at rest. Antenn® are threiid-like, mandibles are absent. 
The metamorphosis is nearly complete. The larv® are oaierpillar-like, 
usually inhabiting cases of their own construction. The pupa resem- 
bles the perfect insect. 



Fig. 82,— An adult Caddis-fly (Sikkhim). 

These insects have the appearance of small black moths {Lepidoptera) 
and are to be found in the neighbourhood of water, in wliich the larval 
stage is passed. Fig. 32 shows an adult caddis-fly. They are uniin- 
portanL 

Useful Neuroptera. 

The Order cannot be said to contain many insects of use to man. 
The dragon fly, in its adult condition, and the ant-lion larva are both 
carnivorous and prey upon insects and both probably do a certain 
amount of good by catching and feeding upon noxious insect posts. It 
is not improbable, however, that they also in this way kill off useful 
inaccts. The dragon-fly catches its prey entirely upon the wing. 


(7b be cofitinued,) 
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A LIST OF THE3 BATRACHIANS KNOWN TO INHABIT 
THE MALAY PENINSULA, WITH SOME REMABKS 
ON THEIR HABITS, DISTRIBUTION, &c. 

By a. L. butler, f.z.s., m.b.o.u., &c. 

( Director oj Game Preservation, Soudan Government.) 

{Continued from page 205 of this Volume,) 

Family Engystomatidce. 

31. Calophrynus pleurostiqma, Tsohudi, 

Calophrynus pUurostigma^ BlgP.j Cat. Batr. Sal., p. 158 ; S. Flower, 
P. Z. S., 1896, p. 908, and P. Z. S., 1899, p. 900. 

Mr. Ridley and Mr. Flower appear to be the only natnralists who 
have obtained this frog in the Peninsula. Mr. Ridley procured it in 
Selangor in July 1897 and Mr. Flower at the foot of Gunong Palai, 
Johore, in September of the same year. 

Flower remarhs that this species is supposed to bo the author of a 
remarkable strident call heard in certain Malay jungles, which may 
bo written waalk, waalk.’^ I believe however that the note he refers 
to is one which puzzled me for a long time, but which I recently found 
to be produced by liana liascheana. 

Distribution. — Burma, S. China, Siam, Malay Peninsula, Natunas, 
Borneo. 

32. Microhyla ornata, Dum, and Bibron. 

Microhyla ornata^ Boulonger, Cat. Batr. Sal., p. 165 ; id. Fauna 
Ind., Rept., p. 491 ; S. S. Flower, P. Z. S., 1899, p. 901, pi. h, figs. 
1, la, \h ; Laidlaw, P. Z. S., 1900, p. 887. 

Flower collected this little frog in Penang, and from Alor Star and 
Jenan in the State of Kedah. The Skoat Expedition also procured a 
single specimen at Kuala Ariug in Kolantan. Its distribution in the 
Peninsula is probably local, as in three years collecting in Perak, 
Pahang, and Selangor I never came across it. 

According to Flower the species is nocturnal in habits, concealing 
itself during the day under stones, logs, etc., in crevices, and among 
dead leaves. The same writer describes its croaking as an astonishing 
volume of sound for so small a creature to produce. 

The tadpoles of this and other species of Microhyla are very peculiar, 
being almost perfectly transparent, with the viscera showing through 
oonspicuously. The head, seen from above, is remai‘kably square, and 
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odctipies about two-tfairda of tlie whole body. On the back there ia 
usually a pale yellowiah^brown pentagonal or diamond shaped mark. 
My experience of these tadpoles was much the same as Flower^s ; at 
different times I obtained tadpoles of this genus belonging to three or 
four different species, but owing to their extraordinary delicacy I never 
managed to keep them alive. As Flower remarks, they plws most of 
their time just beneath the surface of the water instead of on the bottom. 

Distribution. — Kashmir, India, Ceylon, Burma, Southern Chinas 
Cambodia, Siam, Malay Peninsula. (Flower.) 

88. Miorohyla inobnata, Blgr. 

Microhyla inomatay Boulenger, P. Z. S., 1890, p. 37 ; S. 8. Flower, 
P. Z. S., 1899, p. 905 ; Laidlaw, P. Z. S., 1900, p. 887. 

Three specimens were obtained by the Skeat Expedition on Bukit 
Goah, near Biserat, in Jalor. Previously recorded from Sumatra^ 
Borneo, Pegu, and Siam. 

34. Miorohyla lbucostiqma, Blgr. 

Mkrohyla leucostigmay Blgr,, A and M. N. II. (7), Vol. III., 1899, p^ 
275, pi. xii, iig. 1 ; S. Flower, P. Z. S., 1899, p, 905. 

Discovered on the Larut Hills, Perak, by Flower in April 1898, 
three specimens being obtained at 3,500 ft, elevation, 

I procured four specimens in April this year from the same locality. 

It has also been obtained in Borneo on the Baram River by Mr. 0. 
Hese, 

Three of my specimens measure from snout to vent and 1 ^th 
of an inch. Above black with a bluisb gloss, sprinkled throughout 
with very small bluish white spots. Beneath chequered throughout 
with an irregular net work of broad blackish brown lines, enclosing 
large patches of bright yellow, 

35. Miorohyla butlkki, Blgr. 

Boulenger, Ann. and Mag. Nat. Hist. (7), Vol. VI, 

Aug. 1900, p. 188. 

Described from a single specimen which I obtained on the Larut 
Hills in April 1900. I found it at the margin of a small pond at 
4,000 feet elevation, among a number of Mkrohyla annectens, also at that 
time a new species. 

Description. — Habit slender, snout rounded, as long as the orbit ; 
inter-orbital space broader than the upper eyelid. Fingers and toes rather 
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dendor, the tips dilated into small but well- developed disks ; first finger 
much shorter than second ; toes webbed at the base j subartioular 
tubercles small ; two very small metatarsal tubercles* The tibio-tarsal 
articulation reaches the eye. Skin smooth. Grey on the back, pale 
reddish on the sides and limbs, with symmetrical dark brown markings 
forming bars on the limbs ; some small scarlet s[)ots on the sides, a 
whitish oblique streak from the eye to the base of the fore limb and a 
whitish spot on the end of the snout; whitish beneath, throat and 
breast 8{)6okled with dark brown. 

From snout to vent 21 mlllim. 

Closely allied to M, achatina. Distinguished by the shorter limits,’’ 

Typo in British Museum. 

36. Mioroiiyla achatina, Boie. 

Micfohyla achaUna^ Eoulenger, Cat. Batr. Sah, p. 166 ; S, S. Flower, 
r. Z. S., 1899, p. 90o ; Laidlaw, P, Z. S., 1900, p, 888. 

Has been obtained in the Peninsula from Malacca (Hervey) ; from 
Penang and Perak (Flower) ; and from Rhaman and Kelantan by the 
•‘Skeat Expedition,’^ Flower describes it as ‘‘a very active frog, at 
times taking very sadden long hops like a gmsshopper, at others using 
its dilated digital disks in climbing like a true tree-frog. 

Dmrihuiion — “ Tenasserim, Siam, Malay Peninsula, Sumatra, Java, 
M alacoas ’* ( Flower ). 

37, Micuohyla annectkns, Blgr. 

Mirrohyla annectens, Bouleugcr, Ann. and Mag, Nat Hist. (7) 
Vol. VI., Aug, 1900, p. 188. 

I obtained the type specimens of this diminutive frog at the margin 
of a small pond in jungle on the Larut Hills, at about 4,000 feet ele- 
vation. Altogether I got nine of them, and could easily have obtained 
many more. When disturbed they at once jumped into the water 
usually rising with eyes above the surface a few seconds later. 

Habits diunml. 

Desreipiion (Mr. Boulenger’s). — ‘‘ Habit slender. Snout rounded 
as long as the orbit ; interorbital space broader tlian the upper 
eyelid, Ifingers and toes moderately slender, the tips diluted into 
rather large disks ; first finger much shorter than second ; toes 
half-webbed ; subarticular tubercles feebly prominent ; a very small 
inner metatarsal tubercle. Hind limb remarkably long, the tibio* 
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tarsal artioalation reaching far beyond the tip of the snout ; tibia 
two-thirds length of head and body. Skin, smoothi Brown above, 
with flymmetrioal blackish light-edged markings, a large one on 
the back being produced to between the eyes, where it expands 
into a transverse bar ; side, from the shoulder to the lumbar 
region, black, with sharply defined upper outline ; an oblique whitish 
streak from the eye to the base of the fore limb ; a blackish 
spot at the knee, a dark cross-bar on the thigh, another on the femur, 
and a third on the tarsus 5 lower parts closely marbled with dark 
brown. 

From snout to vent 16 millim* 

* This species connects achatiaa with M. berdmor.^^ 

38. Microhvla berdmoru, Blyth. 

Microltyla berdmorii^ Cot. Batr. Sal., p, 166 ; S. Flower, 

P. Z, S., 1896, p. 908, and P. Z. S., 1899, p. 906 • Laidlaw, P. Z. 8., 
1900, p. 888. 

A Mkrohyla recently sent home from Perak by Mr, Wray was 
identified by Mr. Boulenger as this species, and one was obtained by 
the Skoat Expedition from Belimbing, Legeh, Previously it was 
known from the Peninsula only by a specimen obtained by Davison at 
Malacca. Flower describes it as nocturnal, frequenting the neigh- 
bourhood of water, an extraordinarily good jumper.'* 

Elsewhere it occurs in Burma, Siam, and Cambodia. 

39. Callula pulchra, Gray. 

CaUula pulchra^ Boulenger, Cat, Batr. Sal., p. J70 (fig.); S. 8 
Flower, P. Z. S., 1896, p. 908, and 1899, p, 906 ; Laidlaw, P. Z, S. 
1900., p. 888. 

This singular rotund batrachian seems to be of very local distribu- 
tion in the Peninsula, being apparently absent from many localities 
quite suited to its habits. Where it does occur it is usually exceed- 
ingly abundant. Hervey obtained it at Malacca ; Flower found it 
plentiful in Singapore, but saw nothing of it in Penang ; in Selangor 
it is very common in places 5 in Larut district in Perak I found it 
apparently absent, and I failed to find it on a journey through Pahang 
from Selangor to Li pis and down the Pahang river to the coast. 
Laidlaw says they are very plentiful at Khota Baru, Kelantan, extend- 
ing down the East Coast to Tringganu, whore, however, they became 
much scaroer than in Kelantan. 
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la dry weather these frogs are seldom seen or heard, bat no sooner 
does a shower of rain fall than the air is filled with the volume of their 
croakiiigs. Inflated until in shape they resemble rather flattened 
tennis balls, the males float in hundreds on the surface of every pool, 
ditch, and drain, and repeat their extraordinarily loud and strident 
ory of “ ah-wauk ” through day and night. Captain Flower in no way 
exaggerates when he writes that at close quarters, if they are plentiful, 
you can hardly hear yourself speak, “ bat at the distance of a quarter 
or half a mile the sound is not unpleasant, and is like that of a great 
weir or waterfall.” It is, I should imagine, the very noisiest frog in 
the whole wide world. 

Mules have a single large vocal sac under the throat (globular 
when inflated), and their skin is profusely covered ^with a stioky 
slime. Flower says this slime dries into a white gum which dissolves 
in hot water and coagulates in cold, and “ has a faint aroraatio 
smell, not unpleasant.” De gustibus . . . ” / I -find my note is 
to the effect that the smell is exactly like that of mice in an 
ill-oloaned cage ! 

Females are not slimy, and have no vocal sac. 

Specimens kept alive by Flower became very tame and showed 
considerable intelligence ; they were nightly placed on the table-cloth 
to devour the termites and other winged insects which crowded to tho 
lamps. 

In Selangor I had many opportunities of observing the breeding- 
habits of this irog. The females appear able to carry the ripe spawn 
for an indefinite period until a shower provides them with water in 
which to deposit it, when they may be seen spawning in scores within 
an hour of the full of the rain. Like many other Malayan batrachians 
they seem to have no forethought for the future water-supply for their 
offspring, and it is a common thing to see large masses of the spawn 
of this species and of Bnfo melanostklus deposited in pools which are 
dried up again in a few hours. Millions of their tadpoles perish in this 
manner. The remarkably rapid development of the tadpoles is doubtless 
to some extent a provision against this, but I imagine the majority must 
generally perish. Considering the vocal powers of the adults this- 
infant mortality can be contemplated without sadness ! 

On one occasion at Koala Lumpur (25th July, 1900) a heavy 
shower fell at 11 a,m., filling to the depth of two or three feet a drain 
8 
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which had previously been diy. By 12 o^cloofc there were hundreds 
of CoUtda spawning in this water. I noticed that the embrace of the 
male is not pectoral but axillary (as might have been expected of a 
short-limbed frog with so stoat a spouse !) ; the pair float on the sur- 
face of the water^ the female at intervals submerging her head and 
bringing her vent high above the water ; a mass of ova the size of a 
cherry is then suddenly expelled, and is apparently fertilized by the 
male before sliding into the water. The couple then float motionless 
for a minute or two, when another cluster of eggs is passed, and so on. 
1 give these details as notes on the breeding of the Engystomatoid 
Batraohians are few. Flower records the embrace as axillary in 
Miorohyla leucosiigma. 

1 took some of this spawn which 1 had seen deposited at noon ; 
the embryos in the ova were black above and white beneath. By 
8 a.m. the following day they had uncurled into tadpoles, still in the 
spawn, and on my return from office at 4-30 p.m. they were free and 
swimming about. Their colour was then blackish. 1 left on a trip the 
next day and was unable to watch their development. Flower 
(P. Z. S. 1899, p. 903) seems to think that some transparent tadpoles 
(resembling those of Microhyla) which he obtained in Singapore be- 
longed to this species ; if so, they must become transparent at a more 
advanced stage. 

The drain from which this spawn was taken was completely dried up 
in four or five days when 1 returned and the teaming thousands of 
tadpoles in it had all perished. 

DUirihution. — ** India, Ceylon, Burma, Southern China, Siam, Cam- 
bodia, Malay Peninsula, Celebes ” (Flower). 

40. Phrynella pulchra, BIgr. 

Phrymlta pulchra, Boulenger, A. M. N. H. (5) XIX, 1887, p. 846, 
pi# X, fig. 2 ; 8. S. Flower, P. Z. S., 1896, p. 910, 

The types were from Malacca (Hervey). I can find no mention of 
its recent occurrenoe in the Peninsula. It is also known from Sumatra 
and tbe Mentawei Islands# 

41. Phrynella poluoaris, Blgr. 

Phrynella pulchra^ Giinth., A. M. N. H. (5), XX., 1887, p. 818, 
pi. xvi, fig. B. ; L. Wray, S. S. B. R. A. S., 1890, No. 21, p. 141. 

Phrynella pollicarie, Boulenger, P. Z. S., 1890, p. 87 ; S. St Flower, 
P. Z. 8., 1896. p. 910. 
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Diwovered by Mr. L. Wray on the Larut Hills, Perak, at 3,000 ft. 
elevation, and so far known only from this locality. They inhabit 
holes in trees whioh contain rain water. When croaking they lie in- 
flated on the surface of the water with limbs extended after the manner 
of Callula pulchra. In April 1900 I procured three examples on the 
Larut Hills. Two were captured in holes in trees, at about 3,500 ft. 
elevation. The colour of these two was dark blackish brown. The 
third speoimen I took from a crevice in a rockery at the “ Cottage,” 
within a yard of a postmarked “ 4,518 feet above M. S. L.” The 
colouring of this example was quite different and was iu life as follows : 
Pale yellowish clay colour, becoming yellower on the insides of the 
thighs. TympanUtn, and a bar across the head between the eyes, grey ; 
back faintly mottled with gray. Three greyish black bars across the 
thighs, two on the second, and three on the third joint of the hind 
limbs. Beneath, pale drab or stone-colour, strongly tinged with pink- 
ish. Clhin, and a line down centre of throat blackish. 

An old specimen given mo by Mr, Wray, caught at the same 
time as the type, has faded in spirit to a brownish red. 

The croak of this frog is described by Mr. Wray as loud, flute-like 
and musical.” 

Family Bufonidos. 

42. Nbotes subaspkr, Tschudi. 

Necies subasper, Bouleng., Cat. Batr. Sal., p. 90. 

The only locality in whioh I have found this curious toad is the 
little Sungei Buloh River in Selangor, on the banks of which, above 
the reach of tidal influence, they are not uncommon. I obtained four 
of them- — an adult male and three smaller specimens — while on a trip 
up the river in 1898. Unfortunately all except the largo speoimen 
were .subsequently lost. In October 1899 Mr. A. Hale, whom I had 
asked to try and get me more of these toads, procured me a very large 
female specimen. He caught three or four more, but these again 
were lost, through the overturning of a boat, I think. 

The habits of this toad are aquatic and arboreal. They are nsually 
found sitting oh branches overhanging the water, into which they 
dive when disturbed. They are, as their fully webbed hind feet 
would lead one to snspeot, powerful swimmers. When the males 
mre croaking the blaokish pouoh under the throat is inflated to the 
aise of a pigeon^s egg. Their croak is generally uttered three or 
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four times in very rapid succession and then followed by an interval 
of silence. 

My two examples measure, from snout to vent, female 5| inches^ 
male 

Colour . — Above dark chocolate or blackish brown. A light brown 
vertebral stripe commences between the eyes and terminates a little 
before the vent. A stripe commencing from the eye and passing 
through the lower half of the tympanum to the base of the forelimb, 
and a conspicuous lateral stnpe from above the forelinib to the base of 
the bind, dirty brownish white. A transverse whitish line, less 
distinct, below the vent. Beneath, including lower surface of thighs 
and half tibial joint, dirty brownish white, covered with minute dark 
dots. Throat, in the male, grey. Along the sides the whitish colour 
of the lower surface shades into, and is mottled with, the brown of the 
back. 

The largo warts on the back and limbs of this toad are pitted with 
small punctures; on some tubercles there are as many as 18 or 19 of 
these pores. 

Nectes subasper was discovered in Borneo ; my specimens appear 
to be the first obtained in the Peninsula. 

Since writing the above I have seen a specimen of this toad in the 
Raffles Museum. There is no note of locality and it probably came 
from Borneo. 

Habitat, — Borneo, Java, Selangor. 

43. Nbotophbyne gubnthkri, Blgr. 

Nectophrym guentherl, Blgr., Cat. Batr. Sal., p. 280, pi. xviii, fig. 8 ; 
S. Flower, P. Z. S., 1896, p. 910, and P. Z. S. 1899, p. 908. 

Bukit Timah, Singapore, seems to bo the only locality in the Straits 
from which this small toad has been obtained ; Mr. Ridley and Mr. 
Flower each procured two specimens from there. Mr. Ridley, how- 
ever, tuhl mo that ho thought he had seen it several times, and in 
June 1900 he and I had a search together for it, Mr. Ridley succeed- 
ing in finding another specimen crawling on a rook in a ravine in 
jungle. This example ho kindly allowed me to keep for the Selangor 
Museum. Known from Singapore, Mentawei Islands, Natunas, and 
Borneo. 

44. BuFO PENANGBNBIS, Stol. 

Amonia penangenm, Stol, S. A. S. B., 1870, p. 152, pi ix, fig. 4 ; 
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Bufo penangensisy Bolugr., Cat Batr. Sal., p. 287 ; 8. Fbwor, 
P, Z. S., 1896, p. 911 ; P. Z. S., 1899, p. 908. 

Discovered by Stoliczka in Penang ; since obtained by Flower in 
Penang (2, 0(X) feet) and on the Larut Hills, Pernk (3,000 feet) ; on 
the Larut Hills by L. Wray and on (jiinoug Klodang, Perak, by 
Dr. Hanitsch. 

On a recent trip in the Larut Hills I obtained a large series (21 
specimens) of this little toad, at elevations between 2500 feet and 
4,000 feet above ni. s. 1. Mostly found in holes in, or clinging to, 
banks or troe-tranks. Nearly always found in pairs, a few inches apart : 
often two or three pairs (juite close together. This was in March and 
April, They are vory sluggish and easily caught. The colour varies a 
good deal, some being much brighter than others. Tho light markings 
in some are dull orange, in others almost a chrome yellow. 

Eight specimens measure in inches from snout to vent, 1|, 1 1 U) > 

11 1 1 1 1 1 i tic 

■^lo) 1 t()» ^10) IjTo) Ivioj 

The tadpoles have boon described and figured by Flower, (P, Z. S., 
1899, pi. lx, figs. 3 and 3a). They are found in swift running hill- 
streams, attached to the face of rocks by tho mouth, which is enor- 
mous and “ forms an organ of adhesion and locomotion/’ 

45. Bufo melanostictcts, Schnoid, 

fSufo mdanostidus, Boulenger, Cat. Batr. Sal., p. 306 ; id. Rept., 
Fauna Ind., p. 505 (fig. p. 506) ; S. S. Flower, P. Z. S., 1896, p. 911, 
pi. xliv, fig. 3 ; id, P. Z, S., 1899, p. 910 ; Laidlaw, P. Z. S., 1900^ 

p. 888. 

Very abundant and widely distributed through tho Peninsula. Its 
habits are very similar to those of Bufo vulgaris, I saw a single (male) 
specimen of quite a brilliant yellow colour, with the black spots on the 
ridges of the head very distinct. 

Flower gives the distribution of tho species as “ India, Ceylon, 
Burma, Sikhim, Himalayas (up to 10,000 feet), Southern China, 
Hong-kong, Cambodiui Siam, Malay Peninsula, Java, Borneo, Philip- 
pines. 

46. Bufo parvus, Blgr. 

Bufo parims, Blgr., A. M. N. H. (5), XIX., 1887, p. 346, pi. x ; 
S* Flower, P. Z. S., 1896, p. 912, and P. Z, S., 1899, p. 91 1 ; Laidlaw^ 
P. Z. S., 1900, p. 888. 
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Mr. Hervey’s Malaooa ooIlectioD contained namerons examples, and' 
Captain Flower obtidned a specimen in November 1896 near the Water* 
fall Gardens, Penang. Known from Pegu, Malay Peninsula, and 
Sumatra. Beoently obtained by the Skeat Expedition from Biserat, 
Jalor, and from Ulu Selama, Perak. 

47. Boro JBBBOA, BIgr. 

Bufojerhoa, Boulenger, P. Z. S., 1890, p. 328, pi. xxv., Hg. 8 ; 
Laidlaw, P. Z. S., 1900, p. 889. 

The Skeat Expedition obtained a single speoimen on Gnnong Inas. 

Previonily known fVom Borneo. 

48. Boro QUADRIFOROATOS, Blgr. 

Bufo qmdriporeatut, Blgr. A.M.N.H. (5), XI X, 1887, p. 347, pi. z, 
fig. 4; Qunth. A.M.N.H. (5), XX. 1887, p. 314, pi. xvi, fig. C.; 
S. Flower, P. Z. S., 1896, p. 912, and P. Z. S. 1899, p. 911. 

The type was from Malacca from Mr. Hervey. It has been twice 
obtained by Mr. Wray on the Larut Hills, below 800 ft. I have never 
met with it, and my only speoimen was obtained in exchange from the 
Baffles Mnsenm (oollected at Baram, Borneo, by Mr. C. Hose). 
Known from the Malay Peninsula, Borneo and Sumatra. 

49. Boro DivxRQENS, Peters. 

Bu/o divergent, Bonleng., Cat. Batr. Sal., p. 312, fig. 

I obtained a young specimen in 1898, on the bridle-track between 
Kuala Lumpur and Qinting Bedei, identified for me by Mr. Boulenger. 

It bad a yellow vertebral stripe. Found among dead leaves in 
jungle. This appears to be the only record from the Peninsula. 
Previously known from Borneo. 

50. Bufo aspbr, Qravenh. 

Bufo atper, GUnther, Bept. Brit. Ind., p. 423 ; Stol., J. A. S. B., 
1873, p. 118 ; Boul., Cat. Batr. Sal., p. 313 •, id. Fauna Ind., Bept., 
p. 507 ; 8. S. Flower, P. Z. S., 1896, p. 911, pi. xliv, fig, 8 } id. P. Z* 
S., 1899, p. 910 ; Laidlaw, P. Z. S. 1900, p. 888. 

Biifo atper, the finest toad in the Peninsula, seems to be widelyr 
though locally, distributed. In some districts it is to be found in 
abundance in certain oaves and in the neighbourhood of waterfalls, 
but is seldom met with away from these particular haunts. Becorded 
Peninsula localities seem to be Jelebn, Malacca, Penang, Batu Caves 
in Selangor (where it is found in total darkness, half a mile under- 
ground^ Belimbing in Legeh, Biserat in Jalor, Kuala Aring in 
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Celantan. 1 have also met with it at 4,500 ft. elevation on the 
Larnt Hills, Perak, and on the Semangko Pass between Selangor and 
Pahang* In the latter locality 1 found them inhabiting little tunnels 
eix inches or a foot deep, apparently made by themselves, in banks of 
sandy soil. 

If laid on its back and tickled on the breast with the finger this toad 
will invariably fold its arms across its chest and lie as if dead, remain- 
ing thus for a considerable time after it has been left to itself. 1 have 
reoollections of a picnio at the Bata Caves when a number of these 
toads thus entranced were laid in a row, afibrding considerable amuse- 
ment 1 

Flower gives the length of his largest specimen ns 6f inohes, and 
the distribution of the species as Tonnasserim, Mergui, Malay Peninsula, 
Java and Borneo. 

Family Pelohatidce, 

51. Leptobrachium hassbltii, Tschudi. 

LeptahracMum hassellii, Doul., Cat. Batr. Sal., p. 441 ; Kept. Fauna 
of lud., p. 511; P. Z. S,, 1890, p. 37; S. Flower, P. Z. 8., 1896, 
p. 913; P. Z. 8., 1899, p. 913. 

There is a specimen in the British Museum from Singapore from 
Mr. Ridley ; there are also specimens in the Raffles Museum, and 
larvro in the Perak Museum obtained at Taiping. 

This frog seems to be able to keep itself from observation very suc- 
cessfully I It must be quite common in Selangor, at least near Kuala 
Lumpur. I can always obtain any number of tadpoles at any time of 
the year, but so far I have only succeeded in capturing a single adnlt, 
which measured l||, in* fro“ snout to vent. I noted the colour 
in life as : 

Greyish brown above, marked with large dark-brown patches, 
arranged in three irregular rows down the back, and each narrowly 
margined with whitish. A black lino runs from the upper lip to the 
nostril, and back through the eye over the tympanum. Sides greyish, 
marked with black spots and blotches. Hind limbs barred and blotched 
with black ; inside of thighs and anal region light greenish blue. 
Lower surface greyish white, finely mottled throughout with brown. 
Eyes very prominent, entirely black. The larval period of existence 
in this Species is very prolonged, and the tail does not disappear until 
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almost the full size of the adult is attained. My tadpoles were 
identical in the specimens identified by Mr. Bouleuger. 

Di^ribution. — Burma, Malay Peninsula, Java, 

52. Leptobrachium pblodytoides, Blgr. 

Leptohrachium pelodytoides, Boulenger, Ann. Mus. Genova (2), 
Xlll, im, p. 345, pi. xL, fig. 3. 

Tliere was a single specimen — identified by Mr. Boulenger — 
among some reptiles recently sent home from Perak by Mr. Wray. 

Previously known from the Karin Hills. 

53. LBrTOBRACHIUM IIBTBROPUS, Blgr. 

Leptohrachium heteropus. Boulong., Ann. and Mag. Nat. Hist. 
Vol.Vl, 1900, p. 180. 

I obtained the type of this new speoies on tlw Larut Hills, Perak, 
at 3,500 feet elevation in April 1900. It is now in the British 
Museum. Mr. Boulenger’s description is as follows : — 

“ Tongue large, pyriform, feebly notched behind. Vomerine teeth 
none. Head moderate, as long as broad ; snout short, truncate at 
the end ; oanthus rostralia strong ; loreal region concave ; intoror- 
hital space as broad as the upper eyelid; tympanum distinct, half 
the diameter of the eye. Fingers moderate, blunt, first and second 
equal ; toes moderate, blunt, webbed at tho base only, the web 
continued as a slight fringe along each side of the toes ; a strong 
dermal ridge or keel, formed by a modification of the subarticular 
tubercles, runs along the lower surface of the tliird and fourth toes, 
whioh thus appear to bo compressed ; a small oval inner metatarsal 
tubercle. The tibio-tarsal articulation roaches the centre of tlie eye. 
Skin smooth, with small tubercles on tho upper eyelids. Grey above 
with darker light-edged symmetrical markings, the largest occupying 
the middle of the back ; a black lumbar spot • a black canthal and 
temporal streak ; black spots on the sides ; dark cross-bars on the 
limbs ; lower parts grey, speckled with black ; a round whitish spot 
on each side of the breast, at the base of the arm, another on the 
back of each thigh. 

From snout to vent 33 millira. 

This species is closely allied to L. pelodytoidesj Blgr., from which 
it may be distinguished by the lesser web and the extraordinary 
dermal ridges under tho toes, a point of structure which is only 
foreshadowed in the types of L. pelodyioides,^* 
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54. MKaAlOPHBTS NA8UTA, Sohl. 

Megahphryt montana, Var., Cantor, p, 140. 

Megdophrys montana^ Part., Gunther, Kept. Brit. lud., p. 413. 

Megdophrys nasata^ Bouleng., Cat, Bat. Sal., p. 443 ; S. Flowef, 
P. Z. S., 1896, p. 913 ; Laidlaw, P. Z. S., 1900, p. 889. 

I have not myself seen this Horned Frog— locally known as the 

Winking Toad ” — alive. I have two Selangor specimens in the museum 
and one from Perak given me by Mr. Wray. In the latter state^ 
judging from the number of specimens in the Taiping Museum, it is 
apparently more numerous than in Selangor. Mr. H. N. Ridley tells 
me it is not rare in Singapore. It lias also boon taken in Penang, 
Malacca, and Johoro. .Forbes (“ Naturalist’s Wanderings,’^ pp. 154 
and 165) says of this species : “ The horned frogs {Megdophrys nasuta) 
were abundant, whoso anvil-like clinking Kang-kang ” filled the air 
in the evenings ; but in simulating so closely the dead leaves among 
which they lay, it required the closest search to find them. Lying flat 
on the ground their sharp acute horns mimicked the points of leaves, 
from which linos radiated rej)rc3onting crossing and overlapping 
margins, while dark-brown spots and markings distributed over their 
bodies oould not be told from the blohdios and fungoid growths of 
decaying vegetation. In coif a the male embraces the female round 
the lumbar region.” This was written from Penanggangan, in Simiatra. 

My three specimens measure : — • 

in. in. in. 

Length, point of snout to vent 4§ 4^ 2^^ 

Breadth of head at gape 21, 2;^ Ij! 

Thus in two of these throe examples the width of the mouth exceeds 
half the total length of the head and body. 

It occurs in Borneo, as well us in the Malay Peninsula and Sumatm. 
It is principally a low country species, but has been oUained on the 
bills in Penang at 1,800 ft. 

55. Megalopiirys Montana, Kuhl. 

Megdophrys montana^ Plgr*? Cat. Batr. Sal., p. 442 ; S. Flower^ 
P. Z. S., 1899, p. 914 ; Laidlaw, P, Z. S., 1000, p. 889. 

Mr. Flower hi a note after Megdophrys nasuta says: “ A frog in the 
museum at Taiping, said to have been caught in Perak, apparently 
belongs to this species {M. montam),^*' He gives the distribution of 

4 
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the species as ^ Java, Sumatra, Dinagat Island, Malay Peninsula 
(possibly).” 

I think the speoies should have a place on our list. Mr. Wray and 
I recently compared the Taiping specimen with the description in the 
Catalogue, with which it agrees well, and there is no doubt as to the 
locality, there being no old specimens from outside the Peninsula in 
the stores of the Taiping Museum. 

Since writing the above the capture of five specimens by the Skent 
Expedition, from Buhit Besar, Jalor, and Gunong Inas has removed 
all doubt of this frog’s occurrence in the Peninsula. . 

56. Meoalophuys lonqipes, Blgr. 

Megalophrys longipes, Bouleng. P. Z. S. 1886^ p. 850, PI. Iv. • Giin- 
ther, A. and M. N. H., 1887 (5), XX., p. 316 ; S. Flower, P. Z. S., 
1896, p. 913 ; Laidlaw, P. Z. 8., 1900, p. 890. 

Flower writes of this speoies : Mr. Wray obtained three specimens 
from the mountains of Perak, at from 3,300 to 4,400 feet above the sea. 
It is apparently rare and local.” 

Local it seems to be, but so from being rare it is the commonest frog 
on the hills above 3,000 feet. 

Daring a recent stay of a month on the Larut Hills, Perak, I ob- 
tained no less than 56 specimens, and could have got 100 had I wished. 

I found them from 3,000 to 4,500 feet altitude, commonest, at the 
higher elevation, but disappearing suddenly above that altitude. They 
appear to be entirely nocturnal in their habits, and in the day time 
were always found under logs, rooks or in holes in banks, and, in 
densely shaded spots, among dead leaves. Excluding toads they arc 
the easiest Batrachian to capture I have known. They appear to be quite 
bewildered by the sunlight, and when disturbed give one jump into 
the open and make no attempt to escape. When seized in the hand 
they frequently open their mouths widely for some seconds — a very 
unfroglike proceeding ! 

In colour they vary exceedingly, from dark olive brown to dark or 
light orange-red, some being of exactly the same tint as the red 
variety of Rana macrodon figured by Flower, P. Z. S., 1896, PI. XLV, 

The following description of a brown one is from life : General colour 
dark olive brown above, a broad isosceles-triangle mark on the head, 
the base of the triangle lying between the horns over the eyes, the 
apex pointing backwards. Thb triangle is dark brown, narrowly 
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■edged with whitish. Horns over eyes yellowish white* A qream- 
edged brown mark from the eye through the tympanum* Throat, 
lips, and lower surface greyish brown, mottled with cream colour. 
Fore limbs mottled light and dark brown, a black patoh on the inside 
just above the hand, Hind limbs light brown, mottled and barred 
with dark brown ; a black mark, edged above with cream colour, 
on the anal region, extending a little way down the thighs. Lower 
surface of hind feet black, edged on the outside with cream colour. 
Pupil black, vertical, diamond shaped, edged with golden ; remainder 
of iris brown mottled with coppery-golden specks. 

The triangular mark on the head of this species seems to he quite 
constant ; it was more or less distinct in every specimen of my large series. 

ISomc of the brown specimens are marked with orange-red spots. In 
a few the inside of the thighs was tinged with greenish blue. 

Nine of my specimens measure : 

1. 2. 3. 4. 5. 6. 7. 8. 

in. in. in. in. in, in, in. in. in. 

Snout to vent ^ ^ 

Breadth of head at gape... IJ, I 

Hind foot 2 tV 2t^ 2t^ 2/^ 2/^^ 2J 2^^ 2^ 

The smallest specimen obtained measured inoh, hind foot 
The Skeat Expedition found this species fairly common on Gunong Inas 
from 3,000 feet upwards. 

Common as this frog is on the hills I have never seen it enter water 
of its own accord. I have twice foimd on the hills clusters of about a 
dozen very large frog’s ova deposited under damp moss on tree trunks. 
These eggs were about half an inch in diameter and contained tad()oles 
with the hind limbs and tail well developed. It seems to me most 
likely that they belonged to Megalophri/s longipes^ and that the larval 
existence of this frog is not aquatic. 

Order Apoda, 

Family Cceciliidce* 

57. Iothyophis glutinosus, Linn. 

Epicrhim glutinosum^ Gunth., Rept. Brit, Ind., p, 441 (1864). 
Icthyophis glutinosus^ Blgr., Cat. Batr. Grad., p, 89, pi. iv,, fig. 2 
(1882) ; Blgr., Fauna Brit Ind., Kept,, p. 515, fig. p. 516 ; S, Flower,, 
P. Z. S*, 1896, p. 914, and P. Z. S., 1899, p. 914. 
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This oorions Crooilian has been obtnined from several different 
localities in the Peninsula up to an elevation of 4,000 ft. It seems, 
however, to bo very uncommon* 

Distribution . — Mountains of Ceylon, Malabar, Eastern Himalayas, 
Khasi Hills, Burma, Siam, Malay Peninsula, Sumatra, Mentawei 
Islands, Borneo, Java. 

58. lOTHYOPHIS MONOCHKOUS, Blgr. 

Icthyophis monochrous^ Blgr., Cat. Batr. Grad., &o,, p. 91, pi. iv., 
fig. 1 ; Kept. Fauna of Brit. Ind., p. 517 ; S. Flower, P. Z. S., 1896, 
p.914; P. Z.S., 1899, p. 916. 

This species was until lately known from the Peninsula only by a 
specimen dug up in a garden in Singapore 1863, and given by Dr. 
Montgomerie to Cantor. It is now in the British Museum* In April 
1898, Flower obtained two specimens under a stack of firewood near 
Maxwell’s bungalow on the Larut Hills, elevation 3,380 feet, and in 
April this year two examples were brought to me by coolies who were 
cutting back the banks of a road on the siinie hills, at 4,000 ft, 

Elsewhere it has been obtained in BornoOj Java^ and India (Sikhim, 
Western Ghauts, Surat, Malabar), 
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THE USE OF CALMETTE’S ANTIVENENE IN SNARE- 
BITE IN INDIA. 

By Lt.-Colonbl W. B. Bannbrman, M.D. (Edin.), B.Sc., 
F.R.S.B., Indian Modical Sorvico, 

{Read before the Bombay Natural History Society on 
5tli Noveml>er 190d.) 

On the 21st of January 1902 Captain Lamb, LM.S., road a paper 
before our Society on ‘‘Snake Venoms: Their Physiolo/^ioal Action 
and Antidote” which you will find published at p. 220 of Vok XIV 
of tills flournal. In this paper he showed that the antivenono prepared 
by Oalinetto, of the Pasteur Institute at Lille, was useful when adminis- 
tered in time and in sufficient amount, in cases of cobra bite, but 
useless as an antidote for Daboia poison. In Vol. XV of the Journal 
at p. 112 appears an article by Fleet-Surf^eon P. W. Bassett-Smith, 
Il.N., entitled ‘SSnake-bites and Poisonous Fishes’^ in which it is stated, 
on the authority of Calmette, that his antivenene was capable cf 
protecting ‘‘animals and man from lethal doses of any venom, 
although each snake venom has, per se, well marked toxic peculiarities 
producing several and various local phenomena.” 

Naturally those contradictory statements appearing in the Journal 
of the Sooiety have caused perplexity to some of the members, and 
the Secretary has asked me, in the absence of Captain Lamb, to give a 
short account of his inv(3stigations, and to reconcile tlie two statements 
if possible. 

It must be said hero that Bassett-Smith’s article was originally pub- 
lished in 1902 in the Enoyoloptedia Medina and, therefore, can only re- 
present the state of our knowledge prior to that date, and that he could 
not possibly know of Captain Lamb’s results, as these were not published 
till a later period. 

Having cleared the way by those preliminary remarks let me present 
to you, by means of these tables, a bird’s-eye view of the various ways 
in which venoms of some of the Indian snakes act. 

I can only give tables of the actions of the venoms of cobra (N^aia 
iripudians\ Russell’s viper Russellii) and banded krait (Bun- 

garus fasciatus) as these are all that Captain Lamb has yet been able to 
deal with, owing to the difficulty of collecting material. This is, I think, 
a matter, 80 full of importance to the well being of India, that the 
Sooiety would do well to represent it in the proper quarter, and so help 
Captain Lamb to complete his series of valuable investigations, by 
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oalliog the attention of Qoveroment to the necessity of assistance in ool* 
looting live venomous snakes, for the purpose of extracting their poison. 


Cobra Vanom— 

L Acta on central nenroua 
eyatem, 4 a, tbe brain and 
aploal cord. This cauaet 
paraiyala ot the limbs, 
than of the moBclea ox 
respiration. The heart 
contlnnea to beat long 
after the breathing baa 
etopped. 


f. Acta on the blood alsot 
causing a breaking up of 
the red corpuscles of the 
blnod| and a lengthening 
of tbe time the blo«)a 
takes CO coagulate. Tbeae 
phplologlcal efff^ts are 
of little Importance at 
far as tbe svmptoms of 
cobra venom intoilcatioD 
are concerned. 


8. Causal death In from 8 to 
6 hours after the bite Is 
Inflicted as a rale,tboagb 
this period may bo as 
long as a day or two. 

4« Does not produce symp* 
tom« immediately,— an 
lotervali generally ^ an 
hour or two, elapsing 
before they appear, dur- 
ing which ireatraent 
maybe applied. 


Daboia Venom— 

1. Does not produce doflnite 
symptoms polnUng to 
direct action on the 
nervous system. Whe- 
ther there is any action 
at all, la now being 
worked out. 


S. Acts on the blood plasma, 
the corpusclca, the wails 
of the small blood vosiois 
foopillarlus) and the 
heart. In acute oasea 
the symptoms produced 
are. giddiness followed 
at once by violent oon- 
vulblons and gasping 
tor breutb, death resulU 
ing in a few scoonds. 


8« The cause of death in 
these cases * is from 
clotting of the blood in 
tbe pulmonary arteries 
and some of the other 
blood Vessels, 

4 . When the dose is not 
large enough to cause 
this Intravascular 
clotting, death (a) may 
ensue lu a few hours 
from failure of the bMrt 
or (6) may follow after 
a louaer time, from iho 
dlsilnollvo action of the 
pols'tn on the red oor- 
puscles, and capillary 
w’alis allowing the blood 
to exude, and proilucing 
mdema and hfleraorrhage, 
In many parts of the 
bo<ly, and Us fur»her 
notion In preventing 
the proper coagulation 
of tne blood. Dtath Is 
also frequently dne to 
bacterial invasion caus- 
ing septiofBmia, malig- 
nant (vdema, etc. Tine 
invasion of bacierla is 
due to the fact that 
locally, at the site of 
inocnlatiOD, the tissues 
die and a large slough 
forms. 


Banded Krait Venom— 

1. Acts on the central 
nervona lyitem much In 
the same way that cobra 
venom does, rndusa 
aalivatloo and Vomiting 
is common. Taratysia 
with twitching of mus- 
cles cornea on, and death 
enauea from paralysla of 
reeplration in two or 
thtea dayi. 

8. Acts on the blood in 
almost the same way as 
Daboia venom does {if 
injected in very large 
cZo«?i), causing death m 
a few minutes from 
extensive dolling of the 
blood in the pulmonary 
arteries and right side rf 
the heart. The red cells 
of tbeb lood, however, are 
only acted on lu a uuiie 
minor degree, and no 
symptoms observable 
during life are produced 
by this, 

8. Or serious symptoms may 
not come on for somo 
days, but there is loss of 
appetite and weight, 
followed by great depres- 
sion, marked dlmiuutiou 
in iho niluary swretlon, 
alight failure of itspira- 
tory f motions, Irregular 
elevations of temperature, 
great muscular wcaknos 
and paralysis. 

Toruleut discharges from 
eyes, DO«e and rectum are 
also seen. 

Death ensues In from 0 to 
12 flays. In these cases 
it has been found that 
iboro occurs “ a well 
marked primary degene- 
ration of tbe cells of the 
central nervous sys- 
tem.” (1) 


8, Breaks up general tissue 
ceils, such as Bhoso of the 
kidneys, liver, etc. This 
la a property common to 
ail the Venoms worked 
with up to date. 


The corpuscles are 
largely destroyed . and 
the fiuid part of the 
blood stainf^d red by 
their colouring mattt^r. 

6. Other cells of tbe body 
are also broken up. as 
with other snake 
Venoms, 


• Note —Tbit action will probably only be seen In experiments on animals ; under natural Conditio^ 
the amount of venom injected will be InanfBoient |o produce such extsnafve clotting. It 
reiulti when a suffloient amount of venom is injected into tlm Mood stream directly. 
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From a study of theso tables one realises how differently snake venoms 
aot — one acting through the nervous system with incredible nipidity, 
another requiring some days to produce its equally fatal results, while 
a third acts almost entirely on the blood. 

Realising this then, is it much wonder that scientists looked askance 
on Oalmette^s sweeping assertion, that his antivonene was useful for the 
bites of all poisonous snakes ; knowing, as they did, that the venom used 
by him to produce immunity in the horse was that of the cobra, with 
only small additions of other snake venoms t (2) 

Behring, the great authority on serum-therapy, and whose name you 
must all bo familiar with in connootioii with anti-diphtheritic serum, 
lays it down as a law that “ the action of an immunising serum is 
specific ” : that is, in other words, an immunising serum is only useful 
in the case of the disease or toxine by moans of which it has 
been prepared, e.ff., anti-diphtheritic serum is only of use against 
diphtheria, not against plague or tetanus or any other bacterial 
disease. 

Everyone now admits this, so it is not astonishing to find that a 
serum prepared by injecting a horse with the nerve-destroying cobra 
venom should be quite inactive in cases of poisoning by the blood- 
destroying Daboia poison. 

The first published account of experiments undertaken to investigate 
this point was by Professor G. J. Martin, of Melbourne, now Director 
of the Lister Institute, London (Inter-Colonial Med. Journal of 
Australasia, Augt. 20, 1897, and Apl. 20, 1898), who showed that 
Calinetto^s serum was useless against the poison of the Australian tiger 
snake {Ho place phalus curtus). 

Since then, Tidswell, of Sydney, has proved (3) that it is equally 
useless for the other poisonous snakes of Australia. Ho has gone a step 
farther, however, for he manufactured a serum by injecting a horse 
with Hoplocepbalus poison, which was highly effective in preserv- 
ing animals from the efifects of that poison, but wholly useless against 
three other Australian snakes, viz.^ the brown snake, the black snake 
{Pseudeohis) and the death adder {Aoanthophis)j though these belong 
to the same sub-family Elapinte of the Colubrine class. 

These observations have been further extended by Captain Lamb^ 
LM.S., who, working with serum sent to him by Dr. Tidswell, proved 
that this Hoplocepbalus serum (4) “ has no neutralising power for the 
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voDomsof three of oar Indian snakes, viV., Naia tripudians (oobra),. 
Bungarus faiciaim krait), and Daboia Rumllii (chain viper).’^ 

Now this serum had been made by the use of one kind of venom only 
and was, therefore, better fitted for testing the question of speoifioity 
than Calmette^s, which is prepared by using cobra venom mixed in 
varying proportion with that of other serpents. The amount of cobra 
venom, used, however, appears to be so preponderating, that for 
practical purposes it also may be regarded as a specific serum, useful 
only against this one kind of poison. 

In the paper communicated by Captain Lamb to our Journal, you 
will find an account of how the serum is procured and the method of 
using it in cases of cobra bite. I need not, therefore, go over that 
ground again, but would merely remind you, that if given in 
suflSciently largo doses, and before symptoms of the venom intoxication 
have become pronounced, wo have in Calmette^a antivenene a safe and 
good remedy for cobra bite. 

But alas I when we turn to the other dangerous snakes of India wo 
find the serum wholly useless. Captain Lamb and Dr, Hanna, (5) work- 
ing together in the Parol Laboratory, havo oonclusivoly proved that 
antivenene is powerless to prevent death in animals poisoned by tlie 
venom of the chain viper {Dalma Russellii). Since then Captain Lamb 
(4) has been able to test Calmette's antivenene against the poisons of 
the banded krait {Bungarus fasciatus) and the phoorsa {Echis carinaia). 

I need not describe the long series of experiments by which he proved 
his point ; those of you who desire to read of those must go to the original 
paper, published by Government as No. 5 of the New Series of Scientific 
Memoirs by Officers of the Medical and Sanitary Departments of the 
Govenimeut of India. Those of us who know the experimenter and 
his careful methods will realise the weight that must be given to bis 
conclusion, tliat Calmette’s antivenene (p. 5) “ is of no value whatever 
in the treatment of cases of bites from Dahoia Russellii, Bungarus 
fasciatus, or Kchis carinata,^ 

In summing up his observations on Calmette's antivenone and Tids- 
well’s Hoplooophalus serum he says : (p, 6) ‘‘ Wo have seen that the 
Australian snakes belong to the same sub-family, but to different genera 
as the cobra and the banded krait. These results therefore, taken along 
with the results collated above, got with Calmette’s serum, show oonclu* 
sively that the serum prepared with the venom of any one genus of 
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poisonous snake is specific for the venom of that genus and is inactive 
for the poisons of other genera. It still remains to be shown if a serum 
prepare! with a single venom would be specific for the venom of that 
species, that is to say, inactive for the poisons of other species of the 
same genus.’’ 

Since this was written, Captain Lamb tolls me he has been able 
to test antivenene prepared with pure cobra venom, against the venom 
of tlie king cobra {Naia hnnjjLrus), and tlmt to a very large extent 
it appears to be inactive. thoui»h, as we have seen, useful for bites by 
the ooiira (Naia tripuoiam)^ a difiTerent species of the same genus. 

This, if confirmed hy further research, will go to j^rove that the 
anti\ enonious serums produced up to the preset t are absolutely specific, 
and only useful for the particuiar poison which called thorn into 
existence. 

You will realise, then, that the question of a cure for bites by Indian 
snakes is not a simple one, but that it will require perhaps years of 
patient research for its elucidation, and not till such work is accom- 
plished can we hope to iiave placed in our hospitals a cure for the 
victims of these dreaded accidents. 
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ON TWO DOLPHINS FROM MADRAS. 

By R. litDKKKKK. 

( With Plates C and D.) 

iJStad brfore the Bombay Natural History Society on 5th November 1905.) 

Students of the. Indian Cetacea are once more indebted to Mr. 
Harold Ferguson, Director of the Travancore Museum, for adding to 
our knowledge of the smaller representatives of that group. At the end 
of May last I received from t^at gentleman sketches of a couple of 
dolphins, of different species, which had been stranded during the 
previous March on the Trevandrum beach, with a notification that the 
disarticulated skeletons would follow in doe course. Soon after the 
arrival of the latter in June, I set about determining the specimens, 
and have arrived at the conclusion that the larger represents a species 
of Tursiops not hitherto definitely known from Indian waters, while the 
smaller indicates a Solatia nearly allied to S. lentiginosa, but yet 
apparently distinct. I am glad to say that in both instances these 
identifi rations, so far as the genus is concerned, agree with provisional 
determinations made on the spot by Mr. Ferguson. The real interest 
and importance of the specimens is, however, due to the fact that the 
entire skeletons have been preserved. In the case of the smaller specimen 
this has enabled me to determine, with much greater precision than was 
previously possible, the real generic position of several nearly related 
Indian forms, I may add that if other naturalists resident on the coasts 
of the peninsula were as energetic and painstaking as Mr. Ferguson 
in collecting specimens, when opportunities occur, our knowledge of 
the smaller Cetacea of India would soon be in a much more satisfactory 
condition than is at present the case. With those preliminary observa- 
tions I proceed to the consideration of the specimens : — 

THE AUSTRALIAN BOTTLE-NOSE {TURSIOPS 
CA rALANIA). 

Plate C. 

This species was described by Dr. Gray on the evidence of two skulls 
brought from the north-west coast of Australia by Mr. J. Macgillivray, 
who made notes on the estemal form and colouring of the animals to which 
thej belonged. The following is an abbreviation of Gray’s description ; — 

“ Upper surfaces lead-colour pasnng gradually on the udes into the 
white of the lower snrfHces; sides, lower surfaces and pectoral .fins 
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^jovered "with longitudinally elongated blotches of dark lead-colour. 
Teeth, Skull like that of T. iursio, but smaller ; the rostrum, longer 
(about three-fifths the total length) and narrower/' 

. The total length of the larger individual was 6 feet 9 inches, and that 
of the skull 17 inches. 

Of the Trevandrum specimen, which was stranded on March 7th, the 
taxiderinist at the museum has supplied the following details : — 



Ft. 

inches » 

Extreme length 

... 7 

4* 

From tip of beak to origin of back-fin 

... it 

H 

,, „ ff „ ,, flipper ... 

... 1 

m 

„ „ „ anal aperture 

... .^> 


Length of front margin of flipper 

... 1 

5 

„ „ „ „ back-fin 

... 1 

.5 

Expanse of flukes 

... 2 

2 

Greatest girth 

... a 

11 

Height of baok-fin 

... 1 

0 


“ Lower jaw somewhat larger than upper. A j)renarial fatty convex 
elevation marked off from the moderately hiporing beak by a V-shaped 
groove. 

“ Body rounded anteriorly ; tail much compres^d laterally ; a pro- 
minent ridge from the baok-fin to the middle of the flukes ; the ridge 
on the middle portion less conspicuous. 

‘‘ Colour above deep glistening plumbeous black, becoming paler 
below, washed with irregular black markings. Genital and anal regions 
mottled with dark brown. Lower jaw and sides of lower lip light 
plumbeous, jiassing into pale yellowish in front. 

“ Teeth, 

Pterygoids ilivorgent posteriorly. 

Ribs, 12, the first four double-headed. 

“ Vertebra), C. 7 ; D. 12 ; L. 15 ; Ca. 24 *= 58. 

‘‘ The animal appears to have sustained serious injuries in different 
parts of the body. The tips of the dorsal and left caudal fins had been 
bitten off and had subsequently healed. Some of the caudal series of 
vertebras had been fractured, and presented a distortion duo to subse- 
quent fusion." 

, The length of the skull (which, from the worn condition of the teeth 
evidently belonged to an old animal) is 18J inches. As regards general 
external form, the oharacters of the skull (save in one particular), the size, 
and number of the tooth, and the niimhor of the vortebra?, thof^pecimen 
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agrees so avoH with the generally accepted definition of Turstopd, that the 
‘species to which it belongs may be confidently assigned to that genus. It 
is true that the number of veriebrse is three less than the minimum 
hitherto regarded as distinctive of that genus (‘ ) ; but since in T. tursio 
the number is 64, while in 7. aluiahm it is 61, there is no good reason 
why a third form with only 58 should not be included in the same 
genus. The range of specific variation in regard to the dental and 
vertebral formulas of the three species under consideration id indicated 
by the following table : — 

Tnrsiopi tursio-^ 

Teeth, U- 

Vertobrre ; C. 7 ; D. 18 ; L. 17 ; Ca. 27«64. 

Tuniopt abusalam — 

Teeth, fg. 

Vertebra ; C. 7 ; D. 12 ; L. 16 ; Ca. 26» 61. 

Present specimen — 

Teeth, f 

Vertebras ; C. 7; D. 12 ; L. 15 ; Ca. 24»58. 

It will be noticed that in the above-quoted description, the pterygoids 
are stated to be divergent posteriorly, whereas in Tnrsiops they are 
described as in contact throughout their length {^). On examination of 
the skull, I find, however, that their bones have undergone absorption 
to a large extent, and their remaining portion is much fenestrated. 
Their present posterior divergence is therefore. I consider, entirely due 
to senile degeneration, and I have no doubt that when the animal vras 
younger they presented the form and relations characteristic of the genus. 

As regards general size and proportions, the number of the teeth, and 
colour (especially the “ elongated blotches of dark-lead colour*' on the 
under surface, so clearly indicated in the sketch), the Trovandrum 
bottle-nose agrees so closely with the description of T. eaialania, that 
there seems every reason for rogarJing it as referable to the same 
species. It is true the sketch does not show the spotting on the flippers 
mentioned in the doscriptlon of the types of the latter, and also that 
there the flippers and back-fin appear proportionately a little longer 
in the Trovandrum specimen, but I cannot regard such differences as 
of specific value ; they may very, for instance, with age. 

C) See Trans. Bull. U. S. Miw. No. 80, p. 16S (1889> 

(*) Sec W. H, Flower, Proc, Zool. Soc., Tiondou, 18SP, p. 478, fig. ft. 
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In regard to the occurrence of bottle-nosed porpoises other than the 
typical Tufstops tursio in Indian waters, Dr. Blanford wrote as follows 
in bis volume on the Mammalia in the “ Fauna of British India 

It is highly probable that either Tursiops caialania described from 
N,-W. Australia, or the closely allied T. abusalam inhabiting the 
Red Sea, is also found in the neighbourhood of India. The two may 
be identicah Both are smaller than 2\ tursio and have dark spots on 
the lower surface,'^ 

The present specimen (assuming my identification to be correct) not 
only converts this suggestion into a certainty, but serves to show that 
T. ecUalania (of which the vertebral formula is now for the first time 
ascertained) is perfectly distinct from the Red Sea species. The accom- 
panying plate (0) shows, I believe, for the first time, the external 
characters and colouration of the Australian species, which is now proved 
to range to India. In the figure the missing portions of the back-fin 
and flukes have been restored. 

FERGUSON’S DOLPHIN (SOTALIA FERGUSONJ). 

Plate D. 

Of the second specimen, which was obtained on March 31st and is 
quite young, the following description was supplied by the Museum : — 

Ft, inches. 

Extreme length 3 6 

Length from tip of beak to origin of back-fin ... 1 

„ » „ If ,» ,» I, flipper 1 Oi 

„ „ „ „ anal aperture 2 

Length of flipper along front ourvo 0 8} 

„ „ back-fin „ „ „ 0 84 

Expanse of flukes 0 lOJ 

Greatest girth 2 0 

Height of back-fin 0 3^ 

** Lower jaw not prujooting. A V-shaped groove at the base of the 
prenarial fatty cushion. 

“ Body fusiform, rounded anteriorly, triangular in the middle and 
compressed towards the tail. Tail above and below with a prominent 
convei ridge marked off from the baok-fin and abdomen by a concave 
outline. 

** Colour, above dull black, sides paler, beneath dull white. 

“ Teeth, or 
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“ PterygoiJs divergent posteriorly, 
r “ Bibs eleven, the first five double-heeded. 

‘‘ Vertebra, 0. 7 ; D. 11 ; L. 13 ; Oa. 18«49i** 

To this Mr. Ferguson adds that the teeth had not pierced the gum, and 
th%t the specimen probably belongs to Soialia. 

As regards this generic identification, I quite agree with Mr. Fergu- 
son. In this connection it is important to notice that Dr. Blanford, in 
the Fauna of British India, ’’ has transferred the Indian species included 
by Messrs^ Flower and True in the (typically S. American fresh-water) 
genus Sotcdia to Steno ; remarking that “ the differences between the 
Indian generic types here brought together appear to me scarcely to 
justify general distinction, until the skeletons are known. The typical 
Soialice are estuarial or fluviatile dolphins with 51 to 55 vertebrje/^ 

In this lumping ” Dr. Blanford appears to have considered that the 
separation of the pterygoids in Soialia and their approximation in 
Steno were not characters of generic importance. Neither did he attach 
generic value to the more* numerous (26 — 30), smaller, and smoother 
teeth of the former as compared with the latter, in which the number 
varies from 20 to 27. 

The fact that the skeleton under oonsMeration, which belongs to a 
species closely allied to one of those included by Dr. Blanford in Steno^ 
has the number of vertebne even less than was previously known to be 
the case in any species of Solalhy renders it advisable to revert to the 
view of Messrs. Flower and True. Nor is this all, for I find that, in 
addition to the separation of the pterygoids, the oriental species of Soialia 
may be readily distinguished, at least in the young condition, by the form 
of the palatines. For instance, in the Trevandrum skull the palatines 
(paU) form a kind of W-sbaped band across the vomer, with a long 
median suture quite clear of the pterygoids (Pt.) A precisely similar 
condition obtains in the palate of Soialia sinensis figured by Sir W. H. 
Flower (^). On the other hand, in the palate of Steno, as figured by the 
same observer (^), the W-like form of the palatines is not nearly so 
nutrified, and there is no long symphysis of those bones below the line of 
^.pterygoids. 

The two genera may therefore be shortly distinguished as follows :~ 
Soialia* — medium, smooth, and numerous (26—35). Ptery- 
goids separate. 

CO Pros. Zool. 8oo. London, 1883, p. 487, Cg, 7. 

C»5 /»a., p. 483, «g. 0. 
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Palatines W-shaped, with a long symphysis below the pterygoids. 
Vertebra 49 to 55. 

^SI^^.^Toeth large, rough, and less numerous (20 — 27). Pterygoids 
in contact. 

Palatines not distinctly W -shaped, without a long symphysis belo^r 
the pterygoids. 

Vertebra 65 to 66. 

This TrevanJrum specimen, then, clearly belongs to Sotalia^ as thus 
restrioted. From the mention of the marked constriction in the body 
immediately in advance of the caudal ridges (well shown in the figure), 
it is further evident that the species is very nearly allied to the Indian 
Sotalia lerUiginosa (^),* with which it agrees very closely, if not actually, 
in the number of the teeth, these being given by Dr. Blanford as about 
II in the latter. Unfortunately, nothing is known with regard to the. 
number of the vertebra in that species, 

•Sotalia lerUiginosa is, however, popularly known as the speckled 
dolphin, from the circumstance that the body and fins are profusely 
spotted with elongated or pear-shaped flocks, some of which are white 
and others load-coloured. No traces of such spots are visible in the 
Trevandrum specimen ; and the question then arises, are they characteristic 
only of the adult condition of 5, lentrgimsus ? To this question it is 
impossible to give a definite answer ; but I am inclined to tliink that at 
least some traces of the spots would be observable in the Trevandrum 
specimen if it were really the young of the spotted dolphin. Moreover, 
the Trevandrum dolphin appears to differ from the species last-named 
by the much more forward extension of the part of the back-fin, 
which shelves off gradually into the line of the back, instead of rising 
suddenly. I am therefore inclined to regard the two as distinct, more 
especially as the colour in the sketch (although not in the description) 
of the Trevandrum specimen is much lighter than in the description 
of S. lerUiginosa, With regard to S, plumhea^ which has been 
taken at Madras, the number of teeth (|J) is, I think, greater than 
could have possibly occurred in the Trevandrum specimen (of which 
the tip of the rostrum is slightly imperfect). Then, again, there is 
no white on the under surface of that species, and no mention of 
a sharp constriction In advance of the caudal ridges. With regard 
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to ElUoi's dolpLin, S, perniger (or gadamu), the number of teeth (|§) 
serves at onoe to distinguish it broadly from the present form ; and 1 
am by no means sure (since the pterygoids are close together in the 
middle line) that it should not be transferred to Steno, in which case the 
dental formula of the two genera would be still more distinct than in the 
above table. The skeleton would decide the question. 

Prom the Chinese whito dolphin {S. sinenm) the Trevandrum form 
is distinguished not only by colour but by the number of the teeth and 
vertebra. 

On the whole, I am inclined to regard the Trevandrum dolphin as 
new, and 1 therefore propose to call it Sotalia fergutoni. Its special 
characters are the number of the teeth and vertebra, the marked ccn- 
strictioD of the body in front of the caudal ridges, and the generally 
uniform colouration, with the under-parts lighter than those above. 

Specific names and characters are, however, of minor import. The 
real interest of the specimen consists in the information it affords as to 
vertebral formula of the Indian Sotalice. 


415 


THE FERNS OF NORTH-WESTERN INDIA, 

tnolnding Afghanistan, the Tbans-Indus Pbotected States, and Kash- 
lilB : arranged and named on the bosli of Hooker and Baker's SynopiU and 

iQther works, with New Bpeoiee added* 

By C. W. Wope. 

{Continued from page 111 of thii Volume.) 

After- Words. 

I regret that the publioation of this paper has extended over a mnoh 
longer period than I anticipated ; but 1 now recognise that this is due 
to the method of publication I was constrained to adopt, and somewhat, 
perhaps, owing to miscalculation on my part. The Journal of the 
Sombay Natural History Society has to deal with various branches of 
Naturail History beiido Botany, and the tastes of the members tend to 
the study of Zoology rather than to that of Botany. And I must admit 
that Ferns do not present the economic interest that some other 
branches of Botany do. 

2. Parts II and III, — ‘‘New Species,” and “The General List,” 
were written in India before 1896 ; but they have been revised from 
time to time, as further material turned up, and as views came to bo modi- 
fied. Part I, Introductory, was written before the rest of the paper was 
sent to press, and a glance at it may now be taken to see how the 
scheme has been realised. 

3. Mr. Diithie, the late Director of the Botanical Department, 
Northern India, continued to send me duplicates of specimens got by 
himself or his native collectors, and also of many contributed to the 
Saharanpur Herbarium by Mr. James Marten, of the Indian Forest 
Survey Department, collected by himself in the Cbnmba State, chiefly 
at high altitudes. Mr. Marten is a very careful collector, and his 
specimens are beautifully preserved. They include several rarities. 
Mr. Ghimble also has given me many specimens collected by himself 
in the Jaunsar tract of the Himalaya, and by Mrs. Fisher in British 
Garhwil, from which latter-named district also, from low altitudes, 
several interesting species were brought by Inayat, one of the Saharan- 
pur collectors, in 1902, including Nephrodium ealcaratum, Hook., -and 
Acrostichum crispatulum^ Wall. The first-named of these species had 
been got in N.-W. India only twice before, more than 30 years ago, 
and the second only in West Nepal, jast outside the boundary with 
Kumaon. It is the only Acrostichum in North-Western India. 

e 
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4. No new books or papers on Indian Ferns have appeared, that 
I know of, sinoe Part I of this paper was written ; but as two or three 
years before the late Sir Henry Collett’s “Flora of Simla” was 
published I had given him a completer list than he had of the Ferns 
of his Simla Region, and as I found he had not dealt with the Ferns, 
as being beyond the scope of his “ Flora,” though he had hoped to do so 
in a separate work, I showed the list to Mr. W. Sotting Hemsley, who, 
after Sir Henry Collett’s deatli, was seeing his book through the press, 
and in his Introduction he gave the list (not here reproduced) with the 
following mention of the subject : — 

♦ “ Tm Fbrns op Simla.” 

“ The Ferns of Simla are so numerous that the late Sir Henry Collett 
never intended to include them in the present work, but he contemplated 
publishing an account of them in a separate volume. He oolleoted 
material for this purpose, and 1 have before me a list of seventy-one 
species collected by him in one season. As may be seen from the 
Bibliography at p. Ixvii, several other persons have made a special 
study of this class of plants, and Colonel Beddome’s Handbook may be 
mentioned as the best available work for naming the Ferns of Simla. 
Although descriptions oould not be given, I have considered it desirable 
to append a complete list of the species hitherto discovered in the 
District of Simla. I am indebted to Mr. C. W. Hope for this list, and 
I present it entirely on his authority. In addition to his own very rich 
collection, it embodies the results of several collectors whose names are 
not mentioned in connection with the flowering plants. Among them 
are General Blair, Mr. T. Bliss, Mr. E. W. Trotter, and the late 
Mr. H. F. Blandford, F.R.S. 

[Here follows the List.] 

“ This gives a total of 124 species belonging to twenty-three genera, 
as against siitoen genera and thirty-seven species in the British Islands, 
and twenty-seven species in the county of Sussex, which has a larger 
area than Simla, as here understood— a rich fern flora indeed ! 
With the exception of the Graminece (133 species) ferns are more 
numerous than any Natural Order of flowering plants in the Flora of 
Simla.” 

5. In the Introduction I said that my list admitted 212 species, 16 
of them being new. In the course of revision one species has dropped 
out and the number is now 211. The number of new species has falleQ 
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to 15, aa shown ih Abstract I of the List, given above, p. 428. These 
new speoies are illustrated by 14 Plates. Besides these 15, 8 species 
are given in Abstract II as new to British India, and 26 speoies 
are new to the limits with which this work deals. In all 85 Plates 
have been given. 

6. I have adhered to my resolution to give no place in my list to 
so-called varieties, but — when distinct enough from the so-called typos 
to be separately described, and constant in character— to give them as 
speoies. I have, however, struck out from the list of speoies Asplenium 
derUigerum^ Wall., and have given it as a “ form ’’ of A, Filix-feinina^ 
Bemh. (not F. foemina — as often, and in my Introduction, printed), 
because it varies so much in cutting, (as I came to see) that it is difficult 
to select any specimen of it as a typo : all have a strong resemblance to 
A. Filia-feminay though there is a difference from it. Moreover, since 
Clarke and Beddome last wrote, typical A. F.-femina has been found, in 
1891 and 1892, growing in several localities in Kashmir ; and speci- 
mens of older date in the Kew and Salmranpur Herteriums have been 
recognised as typical Frfemina. But as typical specimens of the species 
have been found distributed, though sparsely, over N.-W. India, in the 
Himalaya, the presence of a form of it in our region is the more easily 
accounted for. The same change in the position of JNephrodium 
FUix-maSy as a British India fern, has happened. The researches of 
Harris, Trotter, MoDonell, MacLeod, and Duthie have shown that the 
type of this species is not uncommon from Baraul eastward to the South* 
West of Kashmir, and that it is to be got in (Jhamba; and earlier 
specimens have been recognised as tyf>ical. 

7. The figures in Plates XXVII and XXVIII will, I hope, be 
found to justify me in breaking up the species Aspidium (Polyst.) 
auriculatum into four, — it being so far as is known exinvolucrate, (or 
abinvoluorate) and never found in Northern India, and the other three, 
placed by recent pteridologiats as varieties of it, being abundantly dif- 
ferent in cutting and venation. The development of cutting, from that 
shown in fig, 1 of Plate XXVII to that of figs, 3 and 4, is remark-* 
able. The broad and deeply out form I and others had for years 
sorted into quite a different speoies, namely, A8pidiu7n ( Polyst, ) 
aeulecUumy Sw. But the venation and clothing on the under surface of 
the frondsi—of very minute scales — seem to leave no doubt on 
subjeoL 
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8. The gronp of Aspidmin^ hitherto plaoed as (PoIyiU) aetdia-^ 
tumy Sw., and varieties, Nos. 1J8 to 116 of mj list, cannot stand.* 
There appears, indeed, to be no good ground for maintaining the name^ 
-4. aculeatum any longer ; and it is, in my opinion, inapplicable to anjr 
Indian plant. Continental botanists seem to use the specific namo 
^^lohatum " instead of ^^aculealum*^; and sgtiarrosum,*' Don, is an older 
name than “ rufo-barbatum,** WalL, for the common coriaceous shiny 
Indian plant. I have used the specific name “ angulare^* for the softer 
plants, of several different forms, which at one time 1 thought of setting 
up as A. molU n. sp. One of them is very near. A. angulan, but 
generally with different olothing on the stipes and rhaohia. The fronds 
of this form vary from about 1 foot to 3 feet in length, and the width 
sometimes exceeds 2 feet, with pinnules deeply out into as many as 
ten segments. This is what Dr. Christ, in Filioin®, Warburg, Mon- 
sunia/’ calls A* angulare, var. iatjanensis ; but in the Dehra Dun 
and the Mussooree Himalaya plants of all sizes from 1 foot to 5 feet 
high are to be got, the length and number of segments of the pinnules 
increasing with the size of the plant, 

9. In no case have I seen any reason to unite with the typo any of 
the so-called varieties of Nephrodium (Lastrea) Filix-mas.\ but I 
have put some of the less divergent forms under N. parallelofframmum 
Kunze, Nephrodiwn odontoloma (Moore), Bedd., {N» F,-mas, var. 
2 normaliif C. B. Clarke), I now believe, after seeing many more speci- 
mens from the Punjab and elsewhere, to be the same as pallidum j 
Bory, of South-Eastern Europe and Western Asia, of which Mr. Gustav 
Mann was kind enough to get mo authentic specimens. I have alwaya 
held that this plant is quite distinct from N. rigidumy Desv,, Mr. Clarke’s 
No. 18, p. 323 of ‘his Review.’ N, rigidum^ Desv., for which ho 
gives as a synonym N, pallidum^ Bory, seems to be certainly this 
plant. And nothing has turned up which makes me more inclined to 
admit any connection of N. marginatum^ Wall, (under Aspidum) with. 
AT. dongcUumf H. and Qr,, or any form of N. F.-ma$^ 

10. Nephrodium prolixum^ Baker, which, reviving an old name 
of Willdenow’s, seems to have been designed to include Kunze's two 
species — N. ochthodes and AT, tglodes (this latter name diould bo 
xylodes^ but Kunze himself originated the misprint), I have resolved into 
its original constituents ; an<l as 1 found that the plant of the North- 
Western Himalaya, which had been called AT. ocMhodeSf or JV. 
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always has a markedly creeping and brenohing rhizome, 1 have 
separated it as a new speoies — N. repent, Hope. An exactly similar 
oharaoter has led to the separation of Poly podium (Phegopteris) late- 
repent (Trotter), Hope, from P. (Pheg.) distant, Don. These two 
instances show the importanoe of ascertaining and recording the nature 
of the rhizome of a fern. 

11. I have heard nothing but praise of the Plates by which the 
paper is illustrated. Owing to pressure of other work, Mr. N. E. 
Brown had to give up his co-operation, but fortunately I was able to 
got that of Mr. J. N. Fitch, a well-known artist, wlio had already 
figured many ferns, and he has very zealously and skilfully (arried out 
my wishes. The work in Calcutta— -the completion of the drawings 
where enlargement was not required, and lithographing the plates — has 
given great satisiaotiun ; latterly it has been very kindly superintended 
by Lieutenant A. T. Gage, I. M. D., who succeeded Dr, Prain as 
Curator of the Calcutta Herbarium. 



4 S 0 JOURNAL, BOMBAY NATUSAE. BI 8 T 9 MF aOCIETT, Fo*. ir. 


THE FERNS OF NORTH-WESTERN INDU. 

Ineladiag AfaHANisTAii, the TiuiifrJvDUS Pmteotbd Statbs, and Kam— 
mib: araanged and named on the basiaef Heeheiand Bak6if^Symip$i§Filieutit, 
and other works, with New Speoiea added^ 

Bt C. W. Hops. 

CONTBBmv. 


CLASSIFICATION ACCORDING TO THB 
STNOPSTS FJLIOOM OF HOOKBK 
AND BAKBB. 


Befereoees. 



Part l.—lntrodmetery ••• •*« ••• eea 

Part II.>-Gon6ra ol which mw Speei$i ar« 
ddaorihcd ••• ••• 

Part lll.-^The (iemral LUt ; The Geuera and 

Sa1>gen6ra only, including those in 

Part XI* eee ••• .«# 

Sub-Order L— QLEICHBNIACE^. 

Genus 1.— GloloheniHi Smith ; Sub-genus — 

Sub-Order II.— HtMKNOPHYLLACB JI. 

Genus i^Hjnnenopbylltxin, ... 

Genus 2 — Triohomaneg, 

Sub-Order III.— POLYPODIACE.®. 

Tribe II.— DlCKBONli®. 

Genus 1.— Onoolea, L, 

Sub-genus— iSlffttfAiojifsfi# 

„ 6.— Woodsia, Br. 

Sub-genus — Euxooodiia ••• 

„ Phyiematium 

a, 6.— Sphieropteiia 
^ 7.— Dioktonia, B^Herit 

Sub-genus— Presl 


Tribe V.— Davalli.^, 

S.— Davallia« Smith. 

Sub-genuB— ZFfi<^esfs^<<i,Pre8l. ... 
„ MieroU^a^ Presl. ••• 

,, Stinolotna^ F4d 

10.— Cygtopterif, Bemh 

Tribe VI,— Ptbkidkab. 

ii .—Adiantumt z •ee .*• eee 

IS.— Clieilaiithet, Sw, 

Sub-genua— A diaafoptu, F4e 

JCvioh$il(mth6990m ••• 

„ Phy$apteri»y Presl. ..e 

n Alsurhopterii^ Preel. 

IS— Onyomain, Kouif. 

14.— Crj^ttograminei B^-Br 


Xlh 


Xlll. 


XIII. 


» 

n 

n 

If 


II 

II 

II 

If 

a 

n 


S 

1^4 


8 

3 

3 

2 

8 


815. 
1 527 
] 621 


25 

25 


25 

26 . 


27 

27 

28 
29 

2 ^ 


29 - 

88 ~ 

85 

85 


286 

242 

243- 

848 

247 

448 

448 



TSTB FSRlfB-OF NORTH-WESTERN INDIA. 


421 





m JOaSNAl,, BOXBAr UfATUSAL BJSTOSY 800TET7, 7ot. XV. 


OLASglPlCATION AOCORDINQ TO THH 

sryopBis F iLicvM or flooKsa 

AMO BaKBB. 

Beferenoea. 

i1 

|l 

^ . 
o B 

^ r 

Tribe XIII.— ACBOfiTiOHBJB. 

Oeana 80.— 4orMtiohlllll| L. 

Bnb-genat— Berab 

, 

XV 

I 

108 

Sob-Order lII.-^OSMUNDAOBiS. 

n SI**— OsmtiQilA) ••• •#• ••• ••• ••• 


■ 

108 

Sub-Order IV.-SCHlZi®AOB Jl. 

n 88*— 'lay^odluiDii Sw- ••• ••• ••• ••• 


■ 

106 

Sub-Order VL— OPHIOGLOSSAOK^. 

,, 83.— OphioglossQiii -• 

■ 

■ 

106 

«t 84.— Botrydunnif Sw 

n 

1 

108 








THE FEBH8 OP NORTH-WESTERN INDIA 


423 


List or Platks. 


K amber 

Namei of Speclea figured. 


Volume 

Number 

Page 

<d 


of 

in 

of 

Plate. 



Journal. 

Volume. 

Volume. 

r 1 

Dayallla Boddomef, n. ap, Jlope.^ 
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.DESCRIPTIONS OP THREE :NBW PROGS PROM 
SOUTHERN INDIA AND CEYLON. 

^ By G. A^ BODLENQER, f.b.s., v.p.z.a. 
fVith a Flate. 

(Head before the Bombay Natural History Society 
,on 5th November 1903.) 

RaKA AUIUNTUOA. 

Vomerine teeth in two obliqae series between the ohoante. Head 
depressed, longer than broad ; snoat obtusely pointed, a little longer 
than the orbit ; oanthuf rostralis distinot ; loreal region nearly vertioul, 
concave ; interorbital space a little broader than the upper eyelid ; 
tympanum very distinot, three>fonrths the diameter of the eye. Piugers 
rather slender, first extending slightly beyond second ; to6l'two*ibirds 
webbed ; tips of fingers and toes dilated into small but very distinct 
disks ; two small metatarsal tubercles. The tibio'tarsal articulation reaches 
between the eye and the tip of the snout. Skin smooth ; a narrow 
glandular dorso-lateral fold. Orange above, without spots on the back 
or bars on the limbs ; a blaok lateral band on each side of the head 
and body ; upper lip, oantbus rostralis, and dorso-lateral fold white ; 
terminal disks of toes black ; lower parts white. 

, From snout to vent 38 raillim. 

A single specimen of this pretty frog, allied to R, temporalis, Gthr., 
was found bn a busTi near Trivandrum, Travanoore, by Mr. H. S. 
Ferguson. A coloured oast of the frog was made by Mr. Ferguson, 
whilst the specimen itself, rather poorly preserved in spirit, has been 
kindly presented by him to the British Museum. 

Rhacophorus plburomku. 

Vomerine teeth in two very small groups close together between 
the choane. Snout rounded, a little shorter than the diameter of the 
orbit ; oanthns rostralis obtuse ; loreal region slightly concave ; nostril 
nearer tho end of the snout than the eye ; interorbital space broader 
than the upper eyelid; tympanum moderately distinct, not quite half 
the diameter of the eye. Fingers with a slight rudiment of web ; toes 
balf'Webbed, the web very short between the inner toes ; disks a little 
smaller than the tympanum. The tibio-tarsal articulation reaches the 
posterior border of the eye. Upper parts with fine vermicular rugosities ; 
belly and lower surface of thighs with large fiat granules. Brown 
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above (in spirit)^ with a broad, white, blaok-edged band on each aide, 
from the eye to the groin, continued as a narrow streak on the edge 
of the upper eyelid and on the canthus rostrulis, joining its fellow on 
the tip of the snout ; sides of body and thighs with black dots ; limbs 
with regular dark cross-bars ; lower parts white, with a few small block 
spots on the throat. 

From snout to vent 27 millim. 

A single specimen from Kandy, received from Mr. Haly, late 
Curator of the Colombo Museum. 12. microiympanum^ Gthr., is the 
nearest ally of this new species. 

IxALUS HALYI. 

Snout rounded, a little shorter than the diameter of the orbit ; canthus 
rostralis distinct ; loreal region slightly concave ; nostril a little nearer 
the end of the snout than the eye ; interorbital space as broad as the 
upper eyelid ; tympanum distinct, rather more than half the diameter 
of the eye. Fingers free, toes half- webbed ; disks well developed, a 
little smaller than the tympanum. The tibio-tarsal articulation reaches 
the eye. Upper parts rugose ; a raised ridge along the vertebral line, 
crossing another on the interorbital region ; a strong fold from the eye to 
the shoulder. Throat, belly, and lower surface of thighs coarsely 
granulate. Reddish-brown above, with ill-defined darker markings on 
the head and Ixxly and cross-bars on the limbs ; loreal region dark- 
brown ; sides and lower parts white. Male with an internal voeal sac. 

From snout to vent 28 millim. 

A single specimen from Pattipola, Ceylon, received from Mr. Haly, 
after whom the species is named. 
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THE PRESENT POSITION OF ECONOMIC ENTOMOLOGY 

IN INDIA. 

BY 

H. MAXWELL-LEFROY, M.A., F.E.S., F.Z.S., 
Entomologist to thb Govebnmknt of India, 

Lately Entomologist to the Imperial Department of 
Agriculture for the West Indies. 

{Read before the Bombay Natural Hutory Society on 
llih December 1903.) 
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6. Indian Conditions, 
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1. INTRODUCTION. 

In this paper I propose to discuss the progress made in the study of 
Economic Entomology in India and the point to which this subject has 
been carried. This is a somewhat large subject to discuss in detail, and 
I have endeavoured to bring into a small compass a review of our present 
knowledge and a clear statement of the legitimate aims of the economic 
entomologist. It is necessary to have clearly in mind what are the 
purposes and objects of this branch of science ; how it is related to 
Entomology as a whole, its bearing towards agriculture and commerce, 
its place both in the scientific world and in relation to ordinary human 
activities. We shall then be in a position to see what progress has 
been made, where wo stand in relation to allied branches of science and 
finally the probable lines of future work. I touch this last point with 
great diffidence ; my own work is clearly before me and I have no wish 
to be considered as laying down lines of work before a critical audience of 
entomologists. 1 would gladly plead for a greater interest in this subject 
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for help from the members of this Sooiety ; hut this is my first appear- 
ance before a Society to whom I am wholly unknown, and I hope that 
if any feel drawn to this work they will have no difficulty in finding a 
subject and no hesitation in undertaking it. 

2. ECONOMIC ENTOMOLOGY. 

Economic entomology Is a branch of knowledge resting on the one 
hand on pure entomology and on the other on agricmlture and commerce.^ 
It may be defined as an endeavour to control all insect activities that 
affect the welfare of man, either beneficially or harmfully ; it is an 
applied science, an adaptation of “ pure ” entomology to the needs of 
agriculture and commerce. 

Primarily its aim is practical, to obtain visible results either in the 
reduction of loss sustained from harmful insects or a commercially valuable 
increase in the useful products derived from insects. Tliis aim will be 
attained by the scientific or theoretical study of the subject, the investi- 
gation of the laws that govern insect increase, of the conditions under 
which insects thrive. Its secondary aim therefore is to accumulate 
that scientific knowledge, which though not in itself directly vahiable, 
does eventually lead to improved practical metho<ls. 

It will 1)0 said that I have put the cart before the horse ; but w^e must 
remember that the purely scientific work has to some extent been done ; 
there is a basis of knowledge on which to commence practical applications 
and the latter work is far behind the progress made in some branches of 
pure entomology. For us now the practical work is the prinjary object ; if 
tljere were more workers, we could carry both on hand in hand, but ento- 
mologists do not extend their researches to the problems that beset the eco- 
nomic worker, and the latter must, from liis isolation, oonfino himself to 
pushing on the immediately useful work before him. Economic entoinc logy 
is a modern development due, not to science, but to the urgent needs 
of agriculture ; it is from the very scanty number of workers far behind 
other branches of entomology, and those who work in it find that the 
basis of directly useful knowledge has to be laid to the exclusion of siudi 
scientific work as has not some immediately tangible result. This is 
wpeoially the case in India ; I draw attention to it, not because I think 

• Forat Entomology, « branch of Economic Entomology, ia not inclnded in the subject 
of this paper. Its aims are slightly different and It would be an additional complication in a 
paper wh*ch is already quite sufficlontly invoWed- 
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lightly of entomology that is not economic, nor beeaose I see an orer* 
whelming mass of purely practical ynak before me, but in the hope 
of drawing attention to the many problems that imderlie praetioal wodk, 
which are in themselTes pure entomology. It is here that the natundisl 
who is neither a rabid systematist nor an economio entomologist can 
find suoh a large and absorbingly interesting field ; 1 mean in problems 
connected with insect increase, with parasites and predators, with plant- 
immunity to insect attack, with the ** balance of life” and so on. Be- 
tween the systematist on the one band and the economic entomologist 
on the other, there is this vast field of work, a domain as yet scarcely 
touched, which should justly be ocoupied by the ordinary, 1 may perhaps 
say “ amateur,” naturalist. 

We may then regard economic entomology as a branch of entomology, 
strictly a narrow branch intent on pi^tical results, fer removed from the 
systematic work that makes up so much of modem entomology, compris- 
ing also a part of agriculture and a branch of knowledge peculiar to 
itself. It is concerned not only with the insects that injure the crops, 
but also with the crops themselves and with the mechanical methods of 
destroying insects on a large scale. There are three distinct branches. 
Entomological, Agricultural and Mechanical. One without the other is 
useless. The ways and habits of the inseot come first, then the condi- 
tions under which the crop grows, and with these two, one or more 
speoial methods can be applied. 

1 propose to discuss these in order, to see as far as possible where we 
stand in each and we can then see in which directions progress in the 
whole subject is likely to be made. 

3. ENTOMOLOGY. 

A. — Systematie. 

I have placed this first, not because it is of first-rate importance, but 
because it includes the greater part of modem entomology. For the 
economio entomologist, names and nomenclature are a necessary evil ; 
before looking up literature, and before going into print, one must have the 
names of the insects concerned. To facilitate this ready naming, a good 
deal of purely systematic work has to be done, especially in the little- 
known groups ; but this ou^t nut to be ; we should be able to look to 
entomologists for this class of work, instead of having as at present, to do 
it as best we can ourselves or rely Continental specialists. 
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Id thif department of kno^vledge, oonsiJerable progress has been made 
and there is more known on this point than on any other. Bnt even 
here the economic entomologist will get little real help. 

In the Fauna of India series, there are volumes on Moths, Bees, 
Wasps, Ants and Ruby Wasps, and Rhyneftoia (chiefly PentatomidcB)* 

Volumes in preparation are Butterflies, Longicorn Coleoptera, and 
further Rhymhoia. 

Other books deal mainly with Lepidoptera. Misoollaneous papers in 
the proceedings of learned societies deal with haphazard collections of 
other groups, but there is little of a thorough nature. In the journal of 
this Society, thirteen authors write on Butterflies, three on Moths, three 
on FormkidcBj four on other Hymenopieta^ one on Rhynchoiay two on 
Calicid<B and one on a single family of Coleoptera. 

We may sum up by saying tlrnt the butterflies are known well, the 
moths moderately, other groups little or not at all. 

This is distinctly unfortunate ; of all groups none are of so little 
importance in agriculture as the butterflies ; the economically important 
moths Noctuidce, PyralidoBj Tlneidce^ are not as well known as other 
fkmily of moths ; the Coleoptera^ small Hemiptera, Diptera are almost 
unknown. How does this affect economic work 7 It moans that the 
difficulty of identifying economically important species is much increased. 
We oannot rely on entomologists in India, on collections in India, or on 
the literature of Indian insects in order to identify our pests. It is a 
small difficulty and brings with it the additional fact that until the 
systematic work is widened, we shall bo wholly in the dark as to any 
generalisations on the facts of geographical distribution in India. 

The present temlenoy in India to work solely on the butterflies or the 
larger moths is distinctly to be regretteil ; if systematic work is the aim 
of entomologists, that whole branch would progress were the work fairly 
divided. Of the twenty-five writers on entomology in this journal, 
thirteen were concerned with butterflies and three with moths ; of the 
rest, only five are entomologists working in India. So long as this 
continues, a mediaeval darkness will reign supreme over all but the 
Lepidoptera^ and economic entomologists must rely, as now, on the 
British Museum officials or on (Continental entomologists. 

JB . — Life History omd Halits. 

The first essential in economic work is to be familiar with the life 
history and habits of the injurious insects ; it is the entomological basis 
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of useful work, the paramount point. At present there is little help to 
be obtained from literature or from the work of naturalists in India* 
The fiwjts regarding insect life histories in other countries do not apply to 
India ; it is all new work. On the whole there is a profound darkness in 
this subject too, illumined here and there by a really thorough piece of 
life history work : something is known of the Lepidoptera^ because good 
specimens have to be bred ; but this is by no means clear or complete, 
being based more on specimens reared in captivity than on speci- 
mens breeding freely in the field. 1 may instance the imjrortance of 
this work by two cases : the Bombay Locust ( Acridium succinctum) 
is one of our commonest insects ; we are yet in doubt whether it 
has two broads in a year or one, and the simplest facts of its life 
history are unknown. The moth borer (Chilo simplex) which attacks 
oane, corn, juari, etc., was believed to lay eggs on the cane and was 
believed to breed throughout the year. The eggs have been found 
for the first time this year, and we have just found that the 
caterpillar bybernates in the cold weather and so does not continue 
breeding. 

As I said before, butterflies are not economically important, so the 
life history work done in this group does not help us : in other 
groups, save for an occasional insect, we know little accurately, and 
the most urgent need at present is in this line. Habits and habitat, 
again, is an unknown subject. We know that this pest is aquatic, 
that one lives in stems, that another makes galls, but nowhere is 
there any conseouting account of the aquatic insects, of the stem-boring 
insects, of the gall makers. I would like to see work done in this line, 
naturalists working at all insects that live in a particular habitat ; pond 
life and aquatic insects, the gall insects, the scavengers, the predators, 
the various groups of parasites, the social insects, there are numbers of 
extremely interesting groups. The only papers of this kind I can recall 
are Mr. Wroughton’s and Mr. Rothney^s on “ Our Ants ’’ published 
in this journal. I think one cannot easily overrate the importance of 
guch work to the ooonomio entomologist ; daily he is confronted with 
questions, and it seems to be useless to turn to the literature for any 
help. It is perhaps in this branch that we may look to the ordinary 
working naturalist, who cannot devote many hours to the subject, for 
help ; I should be very glad if anything I could do would rouse an 
interest in this among members of the Society. 
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C. — Checks. 

I have plaood in one section all Iboso questions that turn on the 
relations of one species to another, the problems of parasites, predators, 
natural checks on excessive increase of a species. I believe I am correct 
in saying that a complete study has never been made of the foes of any 
one Indian insect ; wo know little or nothing of the predaceous and 
parasitic insects of this country. They are of profound importance in 
regulating the increase of destructive insects ; they are bred from all 
sorts of insects or are found feeding on them. A study of any group of 
parasitic or predaceous insects would yield most interesting results. We 
have much to learn before we can determine whether there is any way 
of influencing them, of aiding them, or of controlling thorn in their useful 
work. Some years ago the coffee planters of South India sent a man to 
Australia to find booties to eat the coffee scales ; they were not suc- 
cessful and I think any one who had studied the question could have 
given them better advice and spared their pockets. 

I include here all those problems that are concerned with the 
“ balance of life ’’ and kindred phenomena. It is one of the ideals of 
economic entomology to control the injurious insects by maintaining the 
balance of life, by preserving the balance between the parasite and its 
host, the predator and its prey. It is because that balance is upset that 
some species are able to increase so enormously and so rapidly. I 
cannot enter into this question ; it demands a paper to itself. In time 
we shall perhaps be able to work up to this ideal condition or to at least 
understand something of it. The preliminary will be a study of these 
predatory and parasitic insects, of insectivorous birds, lizards, bats, etc. 
At present there is an almost clear field in this section. 

i). — Morphology^ etc. 

We may group together Morphology, Physiology, Embryology and 
allied subjects in one section, as of little direct importance. We cannot 
say of no importance ; a study of the digestive processes of caterpillars, 
locusts and other plant-eating insects would possibly yield valuable results. 
We use arsenic in various forms as a stomach poison, because we know, 
it does poison insects ; I suppose it was first tried on account of its effects 
on the higher animals. There is reason to believe that other compounds, 
innocuous to ourselves, would prove poisonous to plant-eating insects if 
we understood the physiology of digestion and could act on that know- 
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ledge. Still, this is a bye path, a diffionlt piece of researoh that can wore 
profitably be taken tip when the less diffionlt work is done and which 
mi^^t, after all, yield no praotioal results. For some time to come we 
can negleot these diffionlt problems with the satisiaotory feeling that 
they du not immediately oonoem us. Equally I leave on one side 
all those problems oonoerned with oulonr and form, with Mimicry, 
Warning and Protective Colouration, Natural Selection, the Inheritance 
of Acquired Characters, etc. ; such subjects are full of interest, but it does 
not assist us to know whether protectively ooloured forms have become 
BO by natural selection and the survival of the fittest, or by director 
means. This is a subject worthy of the attention of this Society, but they 
do not immediately influence the problem of controlling injurious insects. 

E, — Inteets and Plant$. 

Lastly we noay group together under one head all those questions that 
arise m oonneotion with the food of insects, for ns especially the plants 
they feed on. We are here concerned as much with botany as entomo- 
logy. To commence with the simplest facts, we are still ignorant of what 
insects will feed on even our common plants ; there is a good deal of 
scattered information, notably in “ Indian Museum Notes," and 1 find 
a list of 150 species can be made op from that publication which are known 
to attack particular plants, mostly crops. With the help also of the 
various reports and other Government publications, and of the volumes 
on Lepidoptera, etc., a fair basis can be mode of the bare facts. 

When we look deeper into the question, again we find nothing definite 
on record. We still have no idea of what governs an insect’s choice oi 
food plants, whether the food plants vary with the seasons, why some 
species have a large range of food plants, whilst others are limited to one or 
two. This is important in all plant-feeding insects, but especially in the 
tuoting insects, Coeeidce, Aphidte, etc. 

On the botanical ride we touch a very large subject in tbe means 
of protection adopted by plants against insects, in the relation between 
vitality and disease, and in tbe question of immunity from certain forms 
of insect attack. 1 may refer you to a suggestive paper in this Journal 
(V<d. II, No. 4, p. 232,) by Dr. D. Dymock, entitled “ The Means of 
Self-Protection Possessed by Plants." These problems are largely bota- 
nical, and rinoe botany is not swamped by systematic work, we need 
not look in vain for information. But we do surely need actual fisfa 
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of the insects that will feed on our oommon plants, or, if you prefer, of all 
the food plants of each of our common insects. 

I have not mentioned any of those questions connected with insects 
attacking stored grain, timbers, etc., i.e. insects that do not feed on plants. 
This would needlessly complicate this paper, as their importance is 
secondary to the posts of crops. 

I have in a very hasty and imperfect manner reviewed our position in 
Entomology ; I have intentionally brought up those branches that are of 
greatest importance to the economic entomologist and omitted very 
much in my incomplete division of the subject. 

It is now necessary to turn to the allied subjects which are involved in 
the whole question, before wo can review our position. 

4. AGRICULTURE. 

The condition of agricultural science will largely determine our position 
in economic entomology and it is refreshing to have to deal with a 
science that stands at a high level of proficiency. The crops of this coun- 
try are known and studied, botanically as web as agriculturally ; so far 
as our work carries us into agriculture, there is no lack of information. 
Not only information, but facilities in the way of trained men on the 
experimental farms whore the crops are grown and studied with a view 
to finding the best conditions for them. We do not need to go deeply 
into the problems of agriculture ; our need is rather that of reliable 
information concerning the usual agricultural practice ; so far as the 
entomological affects and is affected by the agricultural, we are on sure 
ground. 

It is generally not realised how large is the effect of the “ agriculturaF^ 
aide in the treatment of insect pests : it is a common belief that once an 
insect is known, and its life history worked out, the boat methods for deal- 
ing with it must necessarily follow from that knowledge, independently 
of the way in which the crop is grown. 

That is not so ; a remedy is good in proportion as it is adapted to the 
crops and to the conditions under which that crop is grown. A large 
portion of the practical work consists in adapting standard methods to the 
existing agricultural practice, or in modifying that practice so as to 
influence some insect pest. 

Many fine remedies are thought of when an insect pest is studied in 
the laboratory, which are useless when tested in the field ; unfortunately 

9 
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these remedies look so good on paper that they are only too often published, 
and it is just this class of vrork that makes planter and cultivator smile 
and wonder that any one troubles with a science that leads to such absurd 
and impracticable results. I venture to say that no remedy is likely to be 
of much use unless it is based on the agricultural practice under which 
the orup is grown ; very few^ are good until they have been actually 
worked out in the field. 

We may rate the agricultural knowledge as being of very high im- 
portance, and the most satisfactory feature of the present position is that 
hero we have no difficulty and do not have to work up this subject. 

5. MECHANICAL. 

Finally we oonie to the question of the actual remedies used in fight- 
ing insects on a large scale. How are insects to be killed on a large 
scale ? Answers to this question have been developing during the Inst 
half century, and there is a large mass of literature dealing with whole- 
sale poisoning or destruction of posts. These methods will need to be 
modified for use in India and, save in the one instance of the migratory 
locust, I know of no trials of even the simplest methods in this country. 
I believe I am justified in saying that we have here a clear field with 
no basis of e3;periment to go on and all our work before us. The question 
is too large to deal with in detail ; every remedy we thivk may be good 
has to be adapted to Indian conditions ; it has to be modified to suit 
different places, to be rendereil available to the untrained cultivator and 
to the trained farm assistant. We have to learn how best to use the raw 
materials obtainable in this country, how to distribute insecticides, what 
machinery is suitable for India. I do not doubt of progress ; though 
wo have no previous experiments to guide us, we are unhampered 
by any defective methods or erroneous ideas. Years of work are 
require J, but that work is already begun and gives promise of rapid 
progress. 

This branch is so for removed from Natural History that I do not 
propose to dwell on it longer ; if naturalists turn their attention to our 
problems, it will, I hope, be to the scientific rather than to the practical. 
The latter will be worked out on the Gkivernment farms and in the 
field ; it is work suited to men engaged in experimental agriculture, and 
oar difficulty will lie, not in solving this problem, but in pushing for- 
ward the much more difficult scientific work. 
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6. INDIAN CONDITIONS. 

We have briefly reviewed our position in all that conoems economic 
entomology in itself, but our review is not complete until we have glanced 
at the nature of the problem before us, the peculiar conditions we meet 
with in the course of our work. 

I think we are justified in assuming that the problem before us is a 
small one compared with that of some other countries. Relatively to the 
size of India, to the area under cultivation, anti to the value of the crops 
grown, the ravages of insect posts appear to be small. Why is this ? A 
complete answer cannot be given as yet, but some very obvious reasons 
present themselves. Climatic conditions must greatly influence insect 
increase : the long dry season, the variations in temperature, tlie heavy 
monsoon rainfall, these are not favourable to insect increase. 

I believe that an equable warm climate with well-distributed rainfall, 
such as obtains in the West Indies, is far more favourable to the rapid 
increase of posts than is the Indian climate. The variety of Indian 
climatic physical features favours the multiplication of species, not the 
enormous increase of any one species. A second important factor is the 
variety of crops, not only a variety in difterent parts of India hut a va- 
riety in every place and at different seasons of the year. The practice of 
growing different crops in the dry season to those of the wet season, with 
the fact that for some time there may be no crops save those under irriga- 
tion, must make the increase of a pest very hard. The migratory locust 
certainly is an exception, perhaps because of his omnivorous food habits 
and migration over large distances. 

I think we may confidently attribute a great deal to these facts and 
we may add a third of almost equal importance — the pests have not 
been introduced. Wherever insect pests are studies!, the introduced 
species rank amongst the worst if they do not make up a great proportion 
of them. The United States shows this very clearly ; and in the West 
Indies, of the worst insect pests, the Coccida*, two-thirds of the very 
destructive species are introduced. There is not time to enter into tliis 
question in detail ; a perusal of the reports of entomologists, particularly 
of those in the United States, will show what importance is attached to 
this point. 

On the whole we may fairly consider we have a good deal in our 
ftyour, a distinct natural advantage from the peculiar conditions of the 
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country. Let us look at the other side, what wo have against us. There 
are extraordinary difficulties inherent in the nature of the country and 
the people ; the great area to be worked over, the isolation of the cul-^ 
tivators and the orops, the ignorance and complete lack not only of 
knowledge hut of desire to alter the natural state of things, these difficul- 
ties are very great. The very forces that check the insects check also 
any attempt to maintain an equable Imlance of life : the change of seasons, 
the rotation of crops, the isolation of all districts not on a railway, will 
make the matter very hard, simply from the difficulty of getting news 
of an outbreak of disease in time to get to the spot and test remedies. 
This sounds a small difficulty, but so much depends on starting remedies 
before the pest has got a good bold that it becomes a very real one. It 
will assuredly not be an easy matter to bring remedies within reach of 
the cultivator, to whom every new thing is necessarily bad and to whom 
every anna spent is a serious consideration. 

We may justly balance these considerations and realise what our diffi- 
culties are at the outset ; patient work will meet these difficulties just as 
a careful study of the climatic and other helps will show us whether we 
can turn them to advantage and cheek the increase of insect pests with- 
out having recourse to artificial remedies. 

7. CONCLUSION. 

We are now in a position to review the subject in all its aspects and I 
have tried to summarise what I have very inadequately dealt with above. 
Our problem is to control the harmful and beneficial insects in this great 
country, where agriculture is the source of prosperity and where ex- 
traordinary conditions of climate, agriculture and people fight for and 
against us. We are hampered from the beginning by the work of 
merely identifying our insects ; we have then to work out life-histories 
and habits, to learn the exact effect of climate, the importance and 
influence of predaceous and parasitic insects ; also we have to gather and 
tabulate information regarding the food plants and geograjffiioal distribu- 
tion of our common insects. In all of these points we have a narrow 
basis of ascertained feet to go on, particularly in regard to systematic 
work and the question of food plants. 

As far as the wrider problems are concerned, which lie at the base of 
the whole question, we have as yet nothing but a small mass of isolated 
facts, 
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In regard to the crops and the agricultural conditions, there is a suffi- 
oient amount of established knowledge to meet all our needs ; when we 
come to actual methods of checking injurious insects, we have a praoti- 
oally clear field with all our experimental work before us and only the 
experience of entomologists abroad to guide us. 

So far as the actual work of dealing with individual pests goes, we 
may hope for steady progress, simply by taking thorn one by one and 
working them out ; this is a question of time. As regards the general 
problems I cannot see any hope of advance. The basis of fact must first 
be laid, the important families studied ; the wider problems can then he 
tackled on a broad basis of established fact which w'e have not as yet got. 

When all our scattered information is brought together, we shall bo 
little the wiser and only patient work on broader lines can raise the 
general level of the subject. 

This paper would be complete if I were able to lay down the lines on 
which work could best be carried on ; from the very nature of the pro- 
blem I cannot do so. I see vast fields of work, some more pressing than 
others, in all of which any one can increase our knowledge. On the 
other hand I see little hope of attracting naturalists into these fields. So 
far as I personally am concerned, my way is clear : I can only do what 
lies to hand : the investigation of the important jiests, the working out of 
life histories, the devising of remedies, the work of bringing these reme- 
dies to the hands of cultivators, these must absorb my energies and those 
of my staff. Perhaps something will be possible in the way of collecting 
our scattered knowledge into handy shape and I should be glad if I 
could give any help to anyone working in this subject. 

If I may make suggestions, I would urge that naturalists should think 
whether they cannot direct their knowledge and energies to one of the 
many problems near at hand. To systomatists, I would suggest the im- 
portant fiimilies of beetles ChrysomeUdoi^ Curculionidai^ Scaralcei’- 
den, CoccinelUdcn,) or the smaller Hemiptera [Lygcridan^ Coreiden, 
Psyllidce, Aphidee) or the Diptera. 

Those who are atti*acted by life-history work will neeil no suggestions. 
An accurate life history over the whole year of one insect in each of the 
important groups would give us a good working Imsis. 

There are hosts of general problems — the parasites, the galls, the pre- 
datory insects, the scavengers, the insects underground, etc,, in all a 
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obar field and the oertainty of adding new f^ts to Boienoe. The study 
of any one fiunily or tribe, not systematioally only but including life 
histories, distribution, habits, enemies, etc., must add greatly to our 
knowledge. 

Perhaps you will think I am too ambitious ; there is room for every 
one and the study of even one species in all its branches will advance 
our knowledge and be a work no naturalist need hesitate to undertake. 
Clearly there is abundance of work and a grand field for every worker. 
There are no lock of facilities for publishing and there is a large body 
of people to take an interest in the work as the membership of this 
Society shows. 
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A NEW TERMITE PROM INDIA. 

Dhsoribbd by J. Dbsnbux (Brusshls). 

[Read before the Bombay Natural History Society on 
21«i January 1904.) 

TbRMOPSIS WROUaHTONI, II, sp. 

Winged form. Upperrside yellowish -brown ; head and prothorax 
darker, reddish-brown. 

Head rounded, flat. Eyes large, almost reniform. Ooelli totally absent. 

AntonnJB longer than head and prothorax, of 24 segments ; first 
segment longer than 2nd, third segment shorter than 2nd. 

Prothorax narrower than the head, lateral sides depressed. 

Oeroi long, of 6 segments. Abdominal papillae long. 

Tarsi furnished with a plantula. 

The wings venation is that of Termopsis^ notwithstanding some differ- 
ence. 

The costal area is on the whole similar, but while the mediana of 
r, angusticollisy Hagen, of California (the only one living known 
speoies of this genus, of which the winged form is described) is nearly 
straight from base to apex, the mediana of our species is distinctly curved, 
and the greatest distance between it and the suboosta lies near the middle 
of its curve. 

The submediana is far longer than it is 'the case with 2\ angusticollls^ 
and the number of the veins it emits is also greater. 

The veins are almost invisible, with exception of the costal branches, 
and of the basalbranches springing from the submediana, which are 
distinct. 

Length of the body : 11 mm. 

Length and width of anterior wing : 19 X5, 5 mm. 

Soldier: Robust. Head rectangular, reddish-brown, anterior portion 
darker ; mandibles black. 

Eyes present, small, ovoid, black. 

Left mandible furnished with a very strong tooth. 

Mesothorax and metathorax furnished with rudiments of wings similar 
to those which Hagen describes and figures for the soldier of Termopsis 
oeeidentii (V. Linnm Entom. XII, p. ff, pi. 1, f. 8). 

A peculiar character of this soldier is the exceptional size of the oerci 
which are much longer than in any other known Termite, and which give 
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to the posterior part of this soldier some resemUanoe with that of 
an earwig. 

Length : 15 mm. 

Hab : Kashmir Valley. (Rob. C. Wroughton ; Juno 1903). 

I take much pleasure in naming this species after Mr. Wroughton 
who was so good as to collect for me these interesting specimens, which 
I received together with a few other white-ants through the kindness of 
the Hon. Secretary of the Bombay Natural History Society. 

The discovery of a Termopsis in India is of the highest interest. 

This genus was hitherto only represented by two species inhabiting 
California and Central America and by two fossil species from the 
amber of (Eningen (Prussia). 

The foregoing description is but a preliminary note. The specimens 
collected by Mr. Wroughton were rather damaged when they reached 
me, and an examination of now sjmeimnns will enable me to give a 
complete and definitive description of Termopsis Wroughioni, 
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THE COLOURATION OF BIRDS^ EGGS. 

By D. Dewar, i.c.s. 

(Rea i before the Bombay Natural History Society on 21i< 
January 1904.) 

A well-known naturalist has Jeclared that ho knows of no more in- 
spiriting subject than the colours of birds^ ©ggs* 

** The most superficial glance over a collection,” he writes, “ reveals 
hosts of interesting problems which require solution.” Nevertheless, 
I know of no portion of natural history which is in so unsatisfactory a 
state as that relating to the colouration of birds’ eggs. 

Since the fowls of the air are the direct descendants of the reptiles, and 
these latter mostly lay white eggs, it is generally suppor-ed tliat the eggs 
of the most primitive birds were white. 

Throe theories have been advanced to account for the fact that so many 
eggs are now coloured. 

According to one this colouring matter is useful to the species in that it 
protects the contents of the eggs from the rays of the sun. 

On the second hypothesis, which at present holds the field, colour has 
arisen in eggs in order to cause them to resemble their environment 
and thus atFord them some protection from egg-eating birds and 
beasts. 

The third theory assorts that the colouring of birds^ eggs is detern i ed 
by the influence of the surrounding tints upon the retina of tlie female. 

In favour of the first theory is the indisputable fact that excessive 
light is injurious to protoplasm. There is also the fact that most of the 
eggs which are laid in dark holes and caves are white. 

The theory is, however, confronted by a number of insuperable 
difficulties. Many birds— -as, for example, ducks, grebes, pheasants, 
pigeons and doves— which do not nest in dark places, lay white eggs. 
It is certainly true that some of these birds have the habit of covering 
up the eggs when they leave the nest and thus protecting them from 
the sun’s rays. But many birds do not take this precaution. 

Again, many birds which nest in dark holes do not lay white eggs. 

Reptiles’ eggs are exposed to the hottest sun, yet they are usually not 
ooloursd. 

Further, if eggs were coloured with the object of protecting the con- 
tents from excessive light, we should expect eggs laid in tropi(‘al climates 

10 
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to be more darkly coloored than those found in oold oountfies» There la 
no snob relationship between olim ate and oolour. 

Lastly, if eggs were coloured merely with the object of protecting the 
contents from light we should expect the colouring matter to be uni- 
formly spread over the egg, or, at any rate, to be laid on more thickly 
on the exposed surface. This theory totally fails to account for the 
pencillings and other markings which oocur on eggs. 

The theory that colour protects eggs from living enemies accounts for 
the oolouratlon of some eggs, but not of others. I think it sufficiently 
explains the colours of those eggs which are laid in the open and not 
provided with the protection of a nest Such eggs, in many instances, 
very closely resemble their surroundings. On this subject I cannot do 
better than quote Dixon, who writes : “ The common sandpipers^ eggs 
assimilate so closely with the tints around them as to make their dis- 
covery a matter of no small difficulty, as every oologist can testify who 
has searched for them. The pewits’ eggs, dark in ground colour and 
boldly marked, are in strict harmony with the sober tints of moor and 
fallow, and on this circumstance alone their concealment and safety 
depend. The divers’ eggs furnish another example of protective colour ; 
they are generally laid close to the water’s edge, amongst drift and 
shingle, where their dark tints and black spots conceal them by har- 
monising closely with the surrounding objects. The snipes and the 
great army of sandpipers furnish innumerable examples of protectively 
coloured eggs. In all the instances given, the sitting-bird invariably 
leaves the eggs uncovered when it quits them, and oonseqnently their 
safety depends solely on the colours which adorn them,” 

I trust I shall be pardoned for quoting at length so well-known a 
passage, but I wish particularly to contrast it with another which I shall 
later have occasion to quote. 

It seems to me that this protective theory explains most satisfactorily 
the colouration of eggs which are laid in the open. On the other hand, 
I maintain that it utterly fails when applied to eggs which are laid in 
nests. Take any instance of a common Indian bird which lays in a 
nest in a tree and I think that no impartial person will be prepared to 
maintain that their eggs are coloured so as to be inconspicnous in the 
nest. Could anjrthing be more conspicuous than a clutch of bulbul’ii 
in a nest f Naturalists have to admit that eggs in nests do look 
oonspicuouB to us, but the adherents of the protective theory bint that 
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we examine them too critically. Lest I be accused of doing this school 
of naturalists injustice, let me quote from one of the greatest of them — 
A. R. Wallace. 

He writes : “The beautiful blue or greenish eggs ofthohedgesparrow, 
the song-thrush, the blackbird, and the lesser red-pole seem at first sight 
especially calculated to attract attention, but it is very doubtful whether 
they are really so conspicuous when seen at a little distance among their 
usual surroundings. For the nests of these birds are either in ever- 
green, as holly or ivy, or surrounded by the delicate green tints of early 
spring vegetation, and may thus harmonise very well with the colours 
around them. The great majority of the eggs of our smaller birtls are 
so spotted or streaked with brown or black on variously tinted grounds 
that, when lying in the shadow of the nest and surrounded by the many 
colours and tints of bark and moss, of purple buds and tender green or 
yellow foliage, with all the complex glittering lights and mottled shades 
produced among these by the sprmg sunshine and by sparkling rain- 
drops, they must have quite a different aspect from that which they 
possess when we observe them torn from their natural surroundings/’ 

Contrast the above passage with that already quoted. How 
definite the former and how vague, with its “ mays ” and its 
“ mights ”, how lame and halting is the latter. 

Most of us have seen eggs amid their natural surroundings and I 
think we must admit that they are anything but coloured so as to appear 
inconspicuous. 

Three very common Indian birds are able to disprove this theory, 
these are the king-crow, the tree-pie and the mynas. The first-named 
bird lays three distinct types of eggs, yet it builds but one type of nest. 
Some of the eggs are pure white, others have a white ground spotted 
with varying shades of red, while those of the third type are pinkish, 
spotted with purple, red and brown. Is it conceivable that all three 
types are protectively coloured ? 

The Indian tree-pie {Dendrocitta mfa) has the peculiarity of lajdng 
eggs of almost any colours. Mr. W. Jesse thus writes of the eggs of 
this bird : “ I have a most lovely series varying enormously in shape, 
riae and colour. The ‘commonest variety is leaden white profusely 
blotched with red ; but I have pure white examples with red, bluish 
green with retldish and yellowish brown, green with profuse yellow- 
brown blotches (like very spherical and miniature crow’s), and pale 
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yellowish green absolutely without a mark. With regard to these last, 
had I not— as, indeed, I have with every clutch of the tree-pie — observed 
the bird not once, but several times on the nest, and seen the eggs lifted 
out from under her, I would not have believed in their parentage.’* 

In face of* facts such as these I maintain that it is impossible 
to hold that the eggs of this bird are protectively coloureds 

The eggs of all the mynas are blue, yet the nesting habits of the 
various species differ greatly. The common myna {AcridoihefeB triAis) 
nests in holes in the walls of buildings, A. fuscus builds in holes in wells 
or river cliffs, while the pied myna {Stomopaitor contra) builds its nest 
in a tree. 1 maintain that it is almost inconceivable that the eggs of each 
of these species should need the same protective colour. 

The mynas do not form an isolated instance. It may almost be 
stated as a general law that the eggs of nearly allied birds resemble one 
another even though the nesting habits of the species vary considerably* 
This alone is sufficient tu disprove the protective theory. 

Before leaving this hypothesis I may note one other fact for which 
it is unable to account. With birds that lay only two eggs it often 
happens that nearly all the colouring mutter is imparted to one only, the 
other being left almost unpigmented. 

The third theory need not detain us long. It has apparently been 
put forward only, because the first two theories are so unsatisfactory. 
The hypothesis that the colour of the eggs is determined by the influence 
of the surrounding tints on the retina of the female is said to account 
for the fact that eggs laid in dark places are white ; the female while 
laying them sees no colours to impress her. The red splathes cn the 
eggs of birds of prey are supposed to be due to the sight of blood. 
The foot that cuckoo’s eggs often resemble in colour thoce of the host is 
likewise asserted to be due to the influence which the sight of the eggs 
already in the nest exerts upon the female. Tins appears to constitute 
the sura total of the evidence in favour of this theory. Not only is the 
evidence altogether inadequate and most unconvincing ; but the theory is 
obviously incapable of explaining hundreds of phenomena of egg coloura- 
tion — phenomena which it would be wearisome to detail. I submit that 
two of the above theories may be unhesitatingly rejected, while the 
remaining one is able only to explain the phenomena of the colouration of 
birds’ eggs in certain cases. Whether it will ever be possible to explain 
all the various markings on birds’ eggs, it is impossible to say. It seems 
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to me that naturalists when they endeavour to trace in the colours of 
eggs in nests protective features, have altogether gone astray. It is 
with some diffidence that I venture to put forward what is in effect a new 
theory of the colouration of birds* eggs, for 1 am not a collector of egg8% 
Nevertheless the » unsatisfactoriness of the theory which at present holds 
the field emboldens me to put forward my views upon this interesting 
subject. 

I would divide eggs Into three classes as regards their coloration, — 
those which are laid in dark places, those which are deposited in the open 
and not in a nest, and those which are laid in nests, yet exposed to 
daylight. 

It seems to me that each of these three classes is exposed 
to an altogether different environment. The binls which build nests 
in deep holes or caverns must incubate them in almost total darkness. 
It must be a matter of considerable difficulty for such birds to distin- 
guish their eggs ; the only possible way for these to be visible is for 
them to be coloured white. It is, I think, of considerable importance 
that nesting birds should bo able to see their eggs, for they have not 
the brain power to count them, so that if their eggs were quite 
invisible, some of them would by accident often get sejnxratcd from the 
rest and thus fail to be hatched. Therefore natural selection will tend 
to cause the eggs which are laid in really dark places to become white. 
As evidence that it is important that the eggs under such circumstances 
should be white I may mention the puffin, which apparantly used, like 
its relatives, the auks, guillemots and razor-bills, to nest in the open. It 
now nests in burrows and covers the pattern on its eggs with a wash of 
white, through which the markings on the egg are often visible. 
Tbis seems to me to furnish conclusive proof that the whiteness of eggs 
laid in dark places is not due merely to the cessation of the action of 
natural selection as some naturalists assert. I hold that eggs in burrows, 
&o., are subject to natural selection which tends to cause them to 
become white, but that natural selection acts thus only in cases 
where the nest is so dark that coloured eggs would be practically 
invisible. 

With regard to the second class of eggs — those laid in the open and 
not in nests but altogether exposed— it is obviously of the greatest 
importance that such eggs should be protectively coloured, that they 
should resemble as much as possible their surroundings. That such 
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eggs almost invariablj fiilfii this condition is, I think, well esta- 
blished. The result is of course due to the action of natural selection. 
The eggs lie exposed, and those which least resemble their surroundings 
will be Ibe ones most likely to be devoured by animals. 

There remains the third class of eggs. This comprises those laid in 
nests, but not in the dark. There is no use in such eggs being white ; 
for, no matter what their colour be, the bird to which the nest be- 
longs will have no difficulty in seeing them. It is also, 1 submit, quite 
unnecessary for them, bidden away as they are in the nest, to be of the 
same colour as either the lining of the nest or the surrounding 
foliage. It is of importance to the species that the neit should be well 
oonoeoled, or domed, or otherwise rendered difficult of access. It is upon 
this that the safety of eggs depends and not on their cclour. When once 
a nest containing eggs is discovered by a crow, a tree-pie or a lizard, all 
hope for the eggs is gone. The bird or repiile having made such a find 
will not leave it until it has made sure it contains no eggs. In order 
that the eggs In a nest should escape the notice of such vigilant creatures 
it would be necessary for them to be so coloured as to be indistinguishable 
except upon the most careful scrutiny from the lining of the nest, or for 
the owner of the nest, on leaving it, to invariably cover them up by 
making a false bottom to the nest. This latter precaution would be a 
far greater protection than any colouring. 

The idea of a lizard which has climbed up into a bulbuKs nest in a 
croton plant being deceived by the markings on the eggs into thinking 
that the nest is empty is ludicrous. Yet the theory of protective colour- 
ation demands that the eggs shall be coloured so as to be distinguishable 
only with the utmost difficulty from their surroundings. 

It would therefore seam that such eggs are neither protectively 
coloured nor subject to the action of natural selection. I believe that they 
are in a state of panmixia, that to them one colour is as useful as another, 
that among them variation and heredity are allowed free play. We 
know how in animals under domestication all manner of colours arise 
apparently without any selection. I believe that eggs laid in nests are 
in a similar, condition, that variations in colour or markings are neither 
harmful nor beneficial. If this be so, it is obviously futile to endeavour 
to discover protective resemblances in the markings of eggs ; we should 
rather regard birds’ eggs as perhaps the most convenient and interesting 
material at our disposal for the study of variation. 
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I io not think that because birds’ eggs are in a state of panmixia^ they 
are more variable than they would be if subject to the action of natural 
selection, 

I simply believe that eggs show greater variation than the birds 
themselves, because in the case of the former there is no force operating 
to cut off considerable variations in all directions save one. If we take 
any hundred adult animals and study the variations they exhibit, we are 
dealing with» so to speak, a hundred picked animals, a hundred specially 
selected creatures, a hundred organisms which have survived the weeding 
process of natural selection. Since all animals are admirably adapted to 
their environment, natural selection, so long as that environment remains 
constant, merely acts as a restraining force by cutting off all abnormal 
forms, — that is to say, all members of the species which vary greatly 
firom a given mean. It is only under a changing environment that 
natural selection causes evolution or the origin of new species. Our 
hundred animals, then, will be a hundred which have survived because 
they exhibit only a smaU degree of variation. For this reason, 
it is probable that naturalists are inclined to underestimate the amount 
of variation of which organisms are capable. If this view be correct 
and if eggs be, as I think, in a state of panmixia^ then they should 
exhibit greater degrees of variation than the birds themselves do. This 
I believe is actually the case. I unfortunately know too little of birds ’ 
eggs to be able to speak with assurance, but 1 think that scientific egg- 
collectors will bear me out that birds’ eggs do exhibit very largo varia- 
tions. It would also appear to be established that some eggs vary more 
than others. This also applies to animals and plants. It would be 
interesting to learn whether those species of birds which are most variable' 
lay the most variable eggs. I would therefore regard a collection of birds’ 
eggs as most valuable material for the study of variation and not as so 
many examples of protective colouration. Of course this theory makes 
no attempt to account for the origin of variations in birds’ eggs ; 
it does not explain why some should be uniformly coloured while 
others should exhibit pencillings and markings. But the theory of sexual 
selection fails to explain the beautiful markings on the feathers of a 
peacock, and the theory of panmixia does not account for the origin of 
the various colours which are exhibited by animals under domestication. 
1 do, however, think it possible that if birds’ eggs be studied carefully, 
they may throw some fresh light on the unknown causes of variation. 
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la coaolusion, I would briefly point out a few facts which to my way of 
thinking are inexpliotible on the theory that eggs in nests are protectively 
coloured, but which follow from, or at any rate present no difficulty on, 
the assumption that such eggs are in a state of panmixia : — 

1. Allied species of birds, even though their nesting habits are very 
different, as a rule lay similarly coloured eggs. 

2. Eggs laid in domed nests certainly do not need protective colour- 
ing, yet many of these are coloured. 

8. The same is true of many eggs laid in holes, in trees or in 
buildings. 

4. The protective resemblances of eggs which are laid in the open 
are apparent to every one, which certainly is not true of those deposited 
in nests. 

5. Many birds lay eggs which exhibit very great variaiions. 

6* Some birds lay eggs of different types, and these sometimes 
differ from one another so greatly, that it is difficult to believe that they 
could have been laid by the same species. 
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THE BIRDS OF TRAVANCORE. 

By H, 8. FBRaussoN, F.L.S., 

WITH NOTES ON THEIR NIDIFICATION 

By T. F. Bourdillon, F.L.S. 

{WUh a Plaie.) 

Part II. 

{Continued from page 264 of this Volume,) 

Family SITTlD^l 

(36) SiTTA FRONTAU8.— The Velvet- fronted Nuthatch. 

Oatesy No, 325 ; Jerdon^ No, 253. 

This Nuthatch is common on the hills above 2,000 feet. It may be 
found in more or less open places in the forest or on the margins of 
clearings or grass land. 

Family DK^URID^. 

(87) DiCRnRua atbb.— The Black Drongo. 

Oates^ No, 327 ; Jerdon^ No, 278. 

The King Crow is common in the plains and at low elevations on 
the hills. “ Eggs,” says Mr. T. F. Bourdillon, “ may be obtained in 
any quantities in the low country in June and July.” 

(38) Dicrurus lonoicaudatus. — The Indian Ashy Drongo. 

Oates^ No, 328 ; Jerdon^ No, 280. 

Common in the low country and on the hills at all elevations. 

(39) (5HAPTIA uENBA. — Tho Bronzed Drongo.. 

Oates^ No, 334 ; Jerdon^ No, 282. 

Common like the last. 

(40) Dissbmuros paradiseus. — ^The Larger Racket-tailed Drongo. 

This fine drongo is common from the foot of the hills to about 
3,000 feet. It is a cheerful bird with a grand variety of notes 
and is a good mimic. Mr. F. W. Bourdillon says : — “ I have 
often bean amused to hear it imitate tho ory of the Harrier eagle 
and see it make a sudden charge down on some smaller bird, 
either in sheer mischief or to secure some insect which the latter 
has captured. I have also heard one imitate exactly the evening 
cote of the ground thrush (Pitta hrachyurd),^ It breeds in April 
and May. 


11 



45e jouMNAi, ffOMBA T NATUHAt mstqistr J^OCIBTr, va. iy. 

Family SYhVllDM. 

(41) liOOUSTELLA 8XKAMIKKA, — The Turkwstan Grasshopper 

Warhlen v 

Oafei^ No. 362 ; Jordan^ No. 620* 

This warbler is said to be o winter visitor to thej-plains of India. 

I have only one specimen, and that was shot in a Jwainp at 4,000 ft. 
elevation in April, 1901. There were more of them, but they were 
very difficult to get, as once flushed they would not rise again, so that 
they^have to be shot on the wing directly they rise, and there is not 
much to shoot at. 

(42) Aoroobphalus stkntorius. — T he Indian Great Reed'- 

warbler. 

Oates^ No. 363 ; Jer^n^No. 515. 

Only one apecimen obtained*. 

(43) Acrocbphalus dumktorum. — B lyth’s Reed-warbler. 

Oatci^ No. 366 ; Jerdon^ No. 616. 

A common bird in the hills and plains from November to April, but 
not easy to find, as it frequents the densest undergrowth and keeps as 
much out of sight as possible. It will come quite close and keeps up 
a continuous sharp chick-chick, but rarely shows. They do not con- 
fine themselves to well-watered localities, but frequent brushw^ood 
anywhere. 

(44) Obthotomus butobius.— T he Indian Tailor-bird. 

Oates f No. 374 ; Jerdon^ No. 530. 

A common bird in the plainff frequenting gardens, also at the foot 
of the hills. Its loud note “ pretty-pretty’^ is one of the most familiar 
sounds and would lead one to expect a much larger bird. Breeds in 
May. 

(45) CisTioonA bbtthbooephala. — T he Red-headed Fantail 

Warbler. 

Oates^ No. 378 ; Jerdon^ No. 640. 

I have only found this bird on the High Range on grass lands 
whore it is fairly common and a permanent resident. 

(46) CiSTicoLA ciTRSiTANS. — The Rufous Fantail Warbler. 

OateSj No. 381 ; Jerdon^ No. 539 . 

I first found this bird in paddy fields about Cape Comorin where 
thei*e were numbers, but I subsequently found it about Trivandruot 
alsOf 
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(47) . Fbanklinia gracilis* — F ranklin’s Wren-warbler. 

OateSj No* 382 ; Jerdon^ No* 538« 

Cominon in the plains and throughout the hill range at all elevations, 
sometimes goes about in flocks, sometimes singly^ frequenting grass- 
land and open tree jungle. In one locality I found numbers of them 
in the reeds all round the shores of a fresh water lake. 

Mr, T. F. Bourdillon writes : — The nest of this bird is a neat struo%^ 
ture of fine grass resting on a leaf as a foundation which is stitohed to 
the nest after the fashion of Tailor-bird’s nests. The number of eggs, 
is 3 — 4, and their colour is a delicate bine, sometimes plain and some- 
times spotted with brick red which often runs into a zone at the larger 
end. The bird builds in May, June and July, and the nest is placed at 
a height of 3 — 4 feet from the ground in a bush. It does not ascend 
the hills to breed, but prefers elevations about 300 to 800 or 1,000 feet 
above sea-level.” 

(48) ScHOENicOLA PLATYURA. — The Broad-tailed Grass- warbler, 

Oaks^ No, duo ; Jenlon^ No* 442. 

This grass-warbler is to bo found in grass-lands on the summits of 
the hills in South Travancore. 1 have not met with it either at 
Pirmerd nor on the High Range. It is not a shy bird, but may often 
be seen perched on the top of a bush or (ult of grass, it has a habit 
of soaring a few feet up into the air, while it gives vent to a feeble little 
song. If it is disturbed or flushed, it at once seeks shelter in the grass 
and will rarely rise a second time. I have not taken the nest. 

(49) Arundinax >:don. — T he Thick -hilled Warbler. 

OateSy No* 393 ; Jerdon^ No, 518. 

This is a very occasional winter visitor. 1 have only one specimen • 
shot at the foot of the hills. 

(50) HyroLAis rama. — S ykes’ Tree Warbler. 

Oatesy No* 394 ; Jevdon^ No* 553. 

This bird is also only a winter visitor, and I have only obtained one 
specimen at Cape Comorin in December, 1901 ; I have not met with it 
in North Travancore though it is found in the Nilgiris. 

(51) Phylloscopus affinis. — T ickell’s W illow- warbler. . 

OoteSf No* 405; Jerdouj No, 561. 

Oates describes this bird as “ a winter visitor to the plains of India 
extending down to the Palni Hills.” I have taken it only in the High 
Range at 6,000 feet during the winter months and never in the plains* 
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(52) Aoanthopnbustb NiTiDtJS.—The Green Willow-warbler. 

Oatesj No. 421 ; Jerdon^ No. 559. 

The Green Willow- warbler is a winter visitor to the plains and hills 
throughout Travancore. It is usually found in heavy jungle in the hills 
frequenting high trees, but sometimes descending to the underwood. 
It is possible that some birds remain through the summer, as I have 
J;wo specimens shot at an elevation of 4,000 feet in July, 

(53) Aoanthopnbustb viridanus.— The Greenish Willow-warbler. 

Oates^ No. 422 ; Jerdon^ No. 560. 

This is a fairly common winter visitor to the hills throughout 
Travancore, most commonly at elevations of 2,000 to 8,000 feet, but I 
have also seen it on the High Range, and it may sometimes be 
met with in the low country. 

(54) Aoanthopnbustb magnirostris. — The Large-billed Willow- 

warbler. 

OateSi No. 424 ; Jerdon^ No. 556. 

Another winter visitor less abundant than according to 

Mr. F. W. Bourdillon. My experience is that it is rare, as I have 
only seen two specimens at the summit of the hills in South 
Travancore. 

(55) Aoanthopnbustb occipitalis.— The Large-crowned Willow- 

warbler. 

Oaiesy No, 428 ; Jerdon^ No. 563. 

This bird is said by Oates to be found throughout the peninsula of 
India from the foot of the Himalayas to about the latitude of Belgaum 
and Nellore. It is, however, not uncommon in the winter months 
at high elevations in the Travancore hills, where it frequents trees 
going about in small flocks. 

(56) Prinia sociaus, — The Ashy Wren-warbler. 

Oatei^ No. 464 ; Jerdon, No. 534. 

The Ashy Wren- warbler is common in the grass lands of Pirmerd 
and the High Range and may also be found in the low country in 
suitable localities. Mr, T. F. Bourdillon writes : — Breeds most 
abundantly on the lower slopes of the hills in May and June and 
also in July, I have had great numbers of the eggs brought me 
by the hillmen. The nest is composed of very fine grass roots, and 
is sometimes of large size, while at other times it is more than 
2 to 3 inches in diameter and has a leaf woven in as a foundation^ 
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They are generally placed low in a bush and contain from 3 — 4 
glossy bright briok-red eggs, with a zone of darker colour round 
the top.” 

The average size is •58X’49. 

(o7) PiUNiA INORNATA. — The Indian Wren-wnrbler, 

Oaies^ No. 40G ; Jerdon, No. 543. 

The Indian Wren- warbler is common in the grass lands at 
Pirmerd and the High Range, so that the range as given by Oates, 
viz.^ the whole of India from the Himalayas to the 5^ ilgiri Hills,*’ may 
be extended so far further south. It is often to be found in company 
with the next speoies. 

(58) Pkinia jerdoni. — ^The Southern Wren- warbler. 

Oates^ No. 4G7 ; Jerdon, No, 544. 

This Wren- warbler is found on the plains and on the hills at all 
elevations up to 6,000 feet. 

Family LANIID^]. 

(59) Lanius viTTATUS.— The Bay-backed Shrike. 

Oates, No. 473; Jerdon, No. 260. 

This is one of the birds which are to be found only about Cape 
Comorin and not elsewhere in Travancore. I obtained two specimens 
there in December, 1901. 

(60) Lanius erythronotus. — The Rufous-bnoked Shrike. 

Oatesy No. 476 ; Jerdon^ No. 257. 

This shrike is not uncommon in the plains and also ascends the 
hills. I have specimens shot in the High Range in February and 
March, and a pair regularly frequented the garden of the Hill 
Magistrate at Devicolum on the High Range. 

(61) Lanius cristatus.— The Brown Shrike. 

Oates, No. 481 ; Jerdon, No. 261. 

The Brown Shrike is a winter visitor to the hills where it is found 
from about 2,000 feet upwards. One specimen I had brought to me 
from the low country in North Travancore in December, 1902, all the 
others from elevations of over 2,000 feet, and I have shot it on the 
High Range at 6,000 feet. 

(62) Hbmipuh picatus. — The Black-backed Pied Shrike. 

Ocdes, iVb. 484; Jerdon, No. 267. 

' Mr. F. W. Bourdillon says of this : — ‘‘Not very abundant ; frequents 
the tops of trees at the higher elevations.” 1 have seen and shot 
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speoimens at all elevations from the foot of the hills to ^he summits 
Uironghout the range* They usually go about in small parties. 

(63) Tbphrodornis BYLvicoL4.~The Malabar Wood^shrike^ 
OaUs^ No. 487 ; Jerdon, No^ 204. 

This bird is common from the foot of the hills to about 3,000 feet 
in heavy forest. They go about in small flocks, and on one occasion 
when I shot and wounded one the remainder of the party regularly 
mobbed me when I picked it up, flying round and round and almost ; 
into my face, uttering harsh chattering notes. 

(64) Tkphrodohnis pondicbrxanus.— T he Common Wood-shrike. 

Oatesy No. 488 ; Jerdon, No. 265. 

Common in the low country in thin open jungle and about gardens. 
The male has a tuneful whistle. 

(65) Pkricrocotus flammeus. — The Orange Minivet, 

Oatesy No. 494 ; Jerdon, No. 272. 

Mr. F. W. Bourdillon describes this as ‘‘a common species of 
gregarious habits, generally (as Jerdon says) frequenting the tops of 
bill trees. The males have a rather pleasing but feeble warbling song, 
which they utter on the wing, while taking a short flight from the top 
of a tree and usually returning to the same perch.’' I have shot 
them at all elevations on the hills up to 4,000 feet throughout the 
Ilange. 

(66) Pekicrocotus roseus. — T he Rosy Minivet. 

Oates, No. 499 ; Jerdon, No. 275. 

Jerdon says of this bird Lord A. Hay informed that he had seen 
it most abundant on the hills dividing Tinnivelly from Travancore 
and collections from this latter country always include it,” The bird 
is by no means so common as this would lead one to suppose. I have 
never come across it myself, but my collector obtained two specimens 
at an elevation of 2,500 feot in South Travancore. 

(67) Pekicrocotus PEREaRinus.-— The Srnall Minivet. 

Oates, No. 500 ; JerdoUy No. 278. 

The Small Minivet is fairly common in the low country, but does not 
ascend the hills. 

(68) Campophaga sykesi.— T he Black-headed Cuckoo-shrike. 

Oatesy No. 508 ; Jerdon, No. 268. 

This shrike is a resident and is found most commonly in the low 
country. I have also taken it on the hills at about 2,500 feet elevation. 



THE BIRDS OF TRAVANCORE. 


461 


(69) Qracoalus MACir. — The Large Cuokoo-shrike. 

Oates, No, 510 ; Jerdonj No, 270, 

Not uncommon in the low country in thin jungle • ascends the hills 
to about 1,500 feet. Travancore birds vary from 10 to 11 inches in 
length, wing 6 inches, tail 4 5/8 to 5 inches. 

(70) Artamus fuscus. — The Ashy Swallow-shrike. 

Oates, No, 512 ; Jerdon, No, 287. 

Common in the low country throughout Travancore, more especially 
in the extreme south, where the palmyra palms predominate* It 
ascends the hills in the dry weather. 

Family ORIOLID^E. 

(71) Ortolus indicus. — The Black-naped Oriole. 

Oates, No, 514 ; Jerdon^ No, 471, 

An occasional winter visitor to the low country. I have only one 
specimen obtained in Trivandrum, 

(72) Oriolus kundoo.— T he Indian Oriole. 

Oates^ No, 518 ; Jerdon^ No, 470. 

This oriole is by no means common, but may be sparingly met with 
both in the plains and in the hills up to 3,000 feet elevation. It is a 
resident. 

(73) Oriolus melanockphau;s. — The Indian Black-headed Oriole. 

Oates, No, 521 ; Jerdon, Nos, 472-473. 

The Black-headed Oriole is by far the commonest of the three orioles 
that are found in Travancore, It is a permanent resident in the low 
country and dues not a.scend tlie hills. 

Family EULABETIDJ^]. 

(74) Eulabbs RBLiaioSA.— The Southern Graokle. 

Oatesj No, 523 ; Jerdon^ No, 692. 

This is one of the commonest and noisiest birds and is found in the 
hills up to 3,000 feet elevation in the south and up to 5,000 feet on the 
High Range in the north. Towards evening especially it makes itself 
heard. 

Breeds most abundantly at elevations of 1,500 to 3,000 feet, 
generally choosing for the site of its nest a hole in a dead tree on the 
outskirts of the forest or in the middle of a clearing. The tree selected 
is generally of a large size, and the nest is placed at 25 to 50 feet from 
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the ground ; hence, though it is easy enough to find the nest, it is very 
difficult to take the eggs of this bird without calling in the aid of the 
liillmen. They manage to ascend the largest tree by tying bamboos 
as ladders, which are held in their places by straps carried round the 
tree, each bamboo being thus attached in three or four places besides 
being tied to the bamboo below it and above it. The nest is very slight, 
being a few feathers and straws laid at the bottom of a hole. The usual 
number of eggs is two, but sometimes the bird sits on a solitary egg, 
and in these cases the egg is usually larger and lighter in colour. The 
shell is fine and smooth with a slight gloss. The colour of the eggs is 
light-blue, sparingly spotted with pnrple, chocolate and claret.'^ — 
T. F. B. 

The average size is 1*35x0*9. 

Family STURNlDiE. 

(75) Pastor roseJIjs. — The Rose-coloured Starling. 

Oates^ iVo. 528 ; Jerdon^ No, 090, 

Found in largo flocks both in the low country and on the hills from 
September to April usually. 1 have seen them as late as May 
occasionally. 

(76) Sturnia BLYTHii. — Blyth’s Myna. 

Oates^ No, 537 ; Jerdon^ No, 689. 

I have not myself come across this bird. Mr. F. W. Bourdillon 
obtained it in the hills in March, and my collector got two specimens 
in April at the foot of the hillp. 

(77) Sturnia malabarica.— The Grey-headed Myna. 

Oates^ No, 538 ; Jerddn^ No, 688. 

The Qrey-hetvded Myna is common at the foot of the hills, where 
flocks of them may be met with. They occasionally ascend the hills, 
but not higher than 2,000 feet. 

(78) Tbmrnuchus PAaoDARUM. — The Black-headed Myna. 

Oatesy No, 544 ; Jerdon^ No, 687. 

I have only obtained this bird in the dry country in the 
extreme south about Nagorcoil and Cape Comorin where it is not 
uncommon. 

(79) Acridothbrbs tristis,— T he Common Myna. 

Oates^ No, 549 ; Jerdon^ No, 684, 

Very common in the low country everywhere ; breeds in ApriU 
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(80) -®THiOPSAR Fuscus.— The Jungle Myna. 

Oatea^ No, 552 ; Jerdon^ No, 686. 

Oommon in well-wooded parts of the low country up to the foot 
of the bills, which it does not ascend. Travanoore birds vary somewhat 
in size in the length of the wing from 4*6 to o'l. 

Family MUSClCAPIDiE. 

(81) Cyornm pallidipes. — The White-bellied Blue Flycatcher. 

Oaies^ No, 573 ; Jerdon^ No, 309. 

I have not come across this flyoatohor at all, nor does Mr. F. W. 
Bourdillon mention it in his “ First List.^’ He must, however, have 
obtained specimens subsequently, as Dr. Dowdier Sharpe has kindly 
informed me that the British Museum possesses a male collected by 
Bourdillon in Travanoore, 24 U. 78,*’ and another male Mynall, no 
date,’* Mynall being the name of Mr. Bourdillon’s coffee estate — now, 
alas ! like so many others in Travanoore, abandoned and grown up 
in jungle. According to the Second List *’ it is not rare, although 
nowhere common, in all heavy jungle from 1,000 feet and upwards. 

(82) Stoparola mblanops. — The Verditer Flycatcher. 

Oatea^ No, 579 ; Jerdoriy No, 301. 

Mr. F. W. Bourdillon writes of this bird as follows : — “ Common 
though not abundant up to 2,000 feet elevation, and prefers clearings in 
the forest wherever there are heaps of unburnt brushwood lying about 
Is a winter visitor from December to March.’* I have not met with it, 
and as Oates expressly states that it is absent from that portion of the 
Peninsula of India south of the Nilgiris, ” I wrote for information, 
and Dr. Dowdier Sharpe informs me that there are “ two specimens of 
Stoparola melanopa, $ ?, collected by Bourdillon in Mynall, 27th 
November, 1874, another male same place, 2nd December, 1878.*’ 

(88) Stoparola albicaudata. — The Nilgiri Blue Flycatcher. 

Oatea^ No, 581 ; Jerdon^ No, 302. 

Mr. Bourdillon records this as follows : — Is more frequently 
observed in forest with thick underwood, and prefers a rather higher 
elevation than the last 3i>ecies (5. melanopa)^^ but sent no specimens 
to Mr. Hume. Oates, therefore, gives its distribution as the Nilgiri 
and Palni Hills. It is, however, oommon from the High Range to the 
extreme south. It is found at the summits of the hills in forest and is 
abundant. It has a very sweet song. 


12 
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I may here rectify a mistake 1 made in writing in this journal, 
Vol. xii, page 202, that Stoparola tordida is found in Travancore. It 
does not ooonr. 

(84) Awbonax LATIB08TRI8— The Brown Flyoatoher. 

Oat^s, No. 588 i Jordan^ No. 297. 

Common in winter from the foot of the hills to about 3,000 feet, 
found oocasionally also in the low country. Some birds, however, 
are resident, as I have specimens collected in June and in August. 
Oates in his key to the genera of the Muackapidos puts Aheotuus in 
the division having the “ second primary very much shorter than the 
fifth.” This does not hold good, as all my Travanoore specimens have 
the seoond primary quite equal to and sometimes longer than 
the fifth. 

(85) AiiSKONAX RUFioAUDUS. — The Rufous-tailed Flycatcher. 

Oates, No, 689 ; Jerdon, No. 307. 

Mr. F. W. Bourdillon records this without any notes as to its habits. 
1 have not met with it and therefore conolude that it is a rare winter 
visitor. 

(86) Alskokax muttui. — Layard’s Flycatcher. 

Oates, No. 590 ; Hume, No. 307 bis. 

Under the name Cyomis mandelli Hume mentions two specimens 
sent to him by Mr. F. W. Bourdillon. I have since secured another. 
It is a rare winter visitor. 

(87) OcHROMELA NlQRiRUFA. — The Blaok-and-orsnge Flyoatoher. 

Oates, No. 591 ; Jerdon, No. 300. 

This flycatcher is common on the High Range and at elevations 
of 3,500 to 4,000 feet in the south. It frequents thick jungle, and 
though of silent habit is by no means shy. 

Mr. T. F. Bourdillon writes:— • “The nest, unlike that of most fly- 
catchers, is domed, and is composed of the leaves of the Irul reed, lined 
inside with fine lichen and small roots ; it is usually placed on a small 
bush from four to six or eight feet from the ground. The number of 
eggs is two or three, of a brownish-yellow colour, thickly mottled and 
blotched with red and darker shades of the ground colour, generally 
forming a zone at the larger end. 1 have taken fresh eggs in April, 
which month and May are its breeding season. 

The average of several eggs is *65x*50.” 
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(88) CULTCIOAPA OBYLONENSIS.— The Grey-headed Flyoatoher. 

Oaies^ No. 592 ; Jerdon, No, 295, 

This bird is common on the High Range and on the tops of the hills 
in the south. It is not a shy bird and will sit on a bough within a 
few feet of you and make its littlo flights, returning fearlessly to its 
former position. It has a rather loud note. 

(89) Tbbpsiphonb paradisi.— T he Indian Paradise Flycatcher. 

OakSy No, 598 ; Jerdon^ No. 288. 

Very oommon in low country jungles and also ascends the hills in 
the dry weather to oonsiderable elevations. I have shot it on the High 
Range at 6,000 feet and on the summits of the hills in the south. 

(90) Hypothbmis azurba. — ^T he Indian Black-napod Flycatcher. 

Oateiy No. 601 ; Jerdon^ No. 290. 

Fairly oommon on the hills, frequenting the tops of trees, sometimes 
in small parties, sometimes singly. Some specimens liave no crescentuj 
blftok bar across the foreneck. 

(91) RhIPIDURA ALBIFRONTATA. — Th(‘ White-browed 
Fantail Flycatcher. 

Oates^ No. 604 ; Jerdon^ No. 292. 

Common in the low country. It has a curious song consisting of 
seven notes, reminding one of tho first bars of the “ Guards vaJse. 
Breeds in April. 

Family TURDIDiE. 

Sub-family Sa.vmlm€e> 

(92) Pratincx)LA atuata. — ^The Southern Pied Bush-chat. 

Oates, No. 609 ; Jerdon, No. 482. 

Abundant in the grass lands at Pirmerd and the High Range, going 
about in pairs. They take their station on a bush and capture their 
insect prey on the ground, returning to tlieir perch. 

Oates gives the distribution as “ Southern India from the Nilgiris 
to Cape Comorin above 5,000 feet.” At Pirmerd they are found at 
8,000 feet, and they are not found south of it. 

(98) Thamnobia fulioata. — The Black-baoked Indian Robin. 

OcUes^ No. 662 ; Jerdon, No. 479. 

This is not a oommon bird, but may be found in the low country. 
I have also seen it on the hills at 2,000 feet elevation in the dry 


season. 
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(94) OoPBVCHUS 8AXJUR18.— The Magpie Bobin. 

Oates, Ifo, 668 ; Jerdon, No, 475. 

Thw is essentially a bird of the plains and frequents human 
habitations. It has a fine song which may be heard as soon as the 
light begins as the snn rises. 

It breeds in February and March. 

(95) OiTTOciNOLA MAOBDRA.— The Shama. 

Oates, No, 664; .Terdon, No, 476. 

The shama is not common in Travanoore, it frequents jungle and is 
decidedly shy. It does not ascend the hills. 

Sub-family Turdina, 

(96) Mbrula bodrdilloni. — Bourdillon’s Black Bird. 

Oates, No, 669. 

This Black Bird is fairly common on the High Range and above 
3,500 feet in the south. It may be found feeding on the jungle roads 
in the twilight both morning and evening. As soon as the sun rises 
it retires into the jungle. It is a shy and silent bird. Mr. Harley 
informs me that he found a nest of this bird on the top of an old stump 
in a tea clearing on the High Range. Mr. Bourdillon and I took a 
nest at Chimunji in April, 1903, of which he gives the following 
description : — “ The nest was placed on an overhanging branch about 
12 feet from the ground. It was composed almost entirely of fresh moss 
with a few roots and small sticks interwoven in the structure. The 
outside measurement was 8 inches long, 6 inches broad and 8 inches 
deep. The cavity of the nest was 3 inches deep and 4 inches across, 
the interior being lined with fine grass and roots neatly finished ofip. 
The nest contained two fresh eggs measuring 1*18 x '90 inches 
and ri2 X *85 inches. The ground colour of the eggs was pal^ 
green, spotted and blotched with reddish-brown of two shades, 
the markings having a tendency to collect at the larger end. One 
egg is much brighter and its markings are much darker than the 
other.” 

(97) Qeooichla wabdi,— -The Pied Ground-thrush. 

Oates, No. 683; Jerdon, No, 357. 

This is a rare bird, of which I have only one specimen shot in 
February on the High Range. 
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(98) Qbooiohla oyANONOTUs.— Tho White-throated Ground-thrush. 
OaUSy No. 685 ; Jerdoriy No. 354. 

This thrush frequents heavy forest from about 2,000 feet and may 
be met with on the roads at dusk. Oates says ‘‘ it appears to be resident 
or very locally migratory.’* Mr. F. W. Bourdillon records it as a 
winter visitor.” My experience bears this out, as I have not seen it 
earlier than November nor later than the end of March. 

(99) Petrophila oinclorhyncha. — ^The Blue-headed Rook-thrush. 

Oates, No. 691 ; Jerdon, No. 853. 

Is a winter visitor throughout the Range from 500 to 2,500 feet in 
the south and also at 5,000 feet on the High Range. It frequents 
forest in the neighbourhood of cultivation. 

(100) Petrophila oyanur. — The Western Blue Rook-thrush. 
Oates, No. 693 ; Jerdoyi, No. 355. 

This also is only a winter visitor from October to April. It is a 
solitary bird, found always in the open and never in jungle. It fre- 
quents grass land where there are rooks. 

(101) Oreooincla N1LGIRIBN8IB.— -The Nilgiri Thrush. 

Oates^ No. 699 ; Jerdon, No. 872. 

This is a rare bird. I have specimens from the High Range, and 
it is also found sparingly in the south. 1 have not taken it below 
4,000 feet elevation, but Mr. F. W. Bourdillon records it as found 
in thick jungle from the summit of the hills down to 2,000 feet 
elevation. 

Family PLOCEIDiE. 

Sub-family Jloceince. 

(102) Ploceus bay a. — The Baya, 

Oates, No. 720 ; Jerdon, No. 694. 

The weaver bird is common in the low country, but does not ascend 
the hills. The nest of the weaver bird is usually attached to the 
areca nut palm at a height of 30 — 40 feet from the ground. It is 
beautifully composed of grass and is often a foot and a half in length. 
The cavity for the eggs is completely domed and covered in on all 
aides^ with the exception of a passage from 4 to 6 inches in length, 
which runs in a slanting upwards direction and admits the bird. 
Many of the nests are not used for egg receptacles, and they are 
nearly all weighted with lumps of clay interiorly, probably to prevent 
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the wind having snoh power over them. The neata are nsnallj placed 
in clasters, ten or twenty being sometimes seen on one tree. The eggs 
are dead white, rather pointed. The breeding season is May — Aogast. 
The average is *8 X ‘d.”— T. F. JB. 

(103) Plooeus manyar. — The Striated Weaver-bird. 

Oat€i^ No. 728 ; Jerdon, No. 695. 

Tins bird like the last is confined to the plains where it is not 
uncommon. Mr. T. F. Bourdillon writes : — ‘‘ I found the Striated 
Weaver-bird building in the Vellanie Lake (six miles from Trivandrum) 
in June. It builds a hanging nest from the reeds which grow in the 
water. 1 was, however, too early for the eggs, and though I sent 
another year purposely to obtain the eggs of this bird, of Ardea 
purpurea, and of Porphyria poliocephcdui, which were all building 
there in 1876, for some reason the reeds had all disappeared and 
there were no nests. The nest is considerably smaller than that of 
Ploceus baya and made of coarser materials. The eggs are 2 — 3 in 
number. 

Sub-family Viduince. 

(104) Munia malaooa.— The Black-headed Munia. 

Oates^ No. 725 ; Jerdon, No. 697. 

The Black-headed Munia is only found in the low country, where 
flocks of them may often he met with, especially about the backwaters. 
Breeds from May to August. 

(105) Uboloncha striata. — ^The White-backed Munia, 

Oatee, No. 728 ; Jerdon^ No. 701. 

This munia occurs more commonly than the former and sometimes 
ascends the hills in the south to 2,500 feet, where it prefers secondary 
jungle. It is found at the foot of the hills also, and generally 
frequents the interior rather than the backwaters near the coast. 
Breeds from May to August. 

(106) Drolonoha peotoralis. — The Rufous-bellied Munia. 

Oates y No. 732 ; Jerdon No. 700. 

This is decidedly the hill munia. It is common throughout the 
B^ge. Mr. T. F. Bourdillon describes the nest as a rough domed 
one of fine grass with a few feathers inside, in which the bird lays six 
to eight pure white eggs without gloss. The nest is usually placed in a 
hole in a tree and is sometimes built among long grass at a height of 8 
or 4 feet from the ground. The nesting season extends from June ta 
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August, and the bird builds at elevations of 2,000 feet and upwards 
above sea-level. 

Average size of eggs •60x*42.” 

(107) Urolonoha MALABARiCA.-^The White-throated Munia. 

Oates j No, 734 ; Jerdon, No, 703. 

Oates’ desoription of the distribution of this bird, viz.^ ‘‘ The whole 
continent of India from the Himalayas to Cape Comorin and Ceylon,’* 
leaves out the essential characteristic whioh is that it is only found 
where there is a dry climate. Its specific name is ill bestowed, as it is far 
from common in Malabar and other well-wocded districts. In Travan- 
core it is only found in the dry open country about Capo Comorin 
where it is fairly common, going about in flocks. Breeds from 
December to March. 

(108) Uroloncha punctulata. — The Spotted Munia. 

Oatee^ No, 735 ; Jerdon^ No, 699. 

The Spotted Munia is fairly common in the low ooimtry, but does not 
ascend the hills. It frequents gardens, compounds and paddy fields. 
Breeds April to July. Oates says that Sporceginthus amandava is found 
throughout the whole of India proper from the foot of the Himalayas 
to Cape Comorin. This is incorrect. It may occur pretty far south 
on the eastern side, but it is not found at Cape Comorin nor anywhere 
else in Travancore. 

Family FRlNQILLIDiE. 

(109) Carpodacus krythrinus. — The Common Rose-finch. 

Oatesj No, 761 ; Jerdon^ No. 738. 

Oates says this bird is a winter visitor to the whole of India as far 
south as the Nilgiris,*’ for Nilgiris may be substituted the High Range 
in Travancore where it is fairly common from December to March, 
frequenting both open country in flocks and also sbolas. 

(110) Gymnorhis flavioollis. — The Yellow-throated Sparrow. 

Oatesj No. 775 ; Jerdon^ No. 711. 

Fairly common in the low country. Breeds in May and June. 

(Ill) Passbb domestious. — ^The House-sparrow. 

Oaiesy No, 776 ; Jerdon^ No. 706. 

Common in the low country. It also ascends the hills at times 
where there is cultivation, following the rice carts. Breeds in Feb- 
ruary and March. 
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Family HIRUNDINIDiE. 

(112) Hirundo rustica. — The Swallow, 

OaX€%^ No. 818 ; Jerdon^ No. 82, 

(113) Hirundo GUTTURALIS.— The Eastern Swallow, 

Oates No. 814, 

Swallows of these two species are fairly common throughout the low 
country during the winter months, but it is very difficult to discri- 
minate them, A few of my speoimons may be certainly put down 
as typical H. rustica having the chin and throat chestnut, a broad, 
uninterrupted, black, pectoral band and the lower plumage from the 
pectoral band very pale-rufous. Others again have the oh in and throat 
greyish-white. Others have the pectoral band much interrupted, not 
in the middle only, but throughout by chestnut. Some of these have 
the lower parte white, others pale-rufous, so that they are absolutely in- 
termediate between the types. I sent a few to Calcutta, end Mr. Finn 
identified them as H. gutturalis, but added they are not typical, 

(114) Hirundo javanioa, — The Nilgiri House -swallow. 

Oatesy No. 817 ; Jerdon^ Ifo. 88. 

The Nilgiri House-Swallow may be found at elevations of 4,000 feet 
and upwards throughout the Hill Range of Travanoore. Breeds in 
March, April and May, building a nest of mud very carefully lined with 
feathers. The usual site for the nest is under the eaves of a house, but 
1 have seen the nest placed against a rock. Unlike its European 
congener these birds do not build in colonies, and I cannot remember 
ever having seen more than one nest in any place. The eggs are one 
or three in number, white, spotted with red, and are conspicuously 
smaller than those of the common English swallow.’^ — T. F. B. 

(115) Hirundo brythropygia, — Syke’s Striated Swallow. 

Oates, No. 823 ; Jerdon, No. 85. 

Oates gives the distribution of this swallow as the plains of India 
from the foot of the Himalayas to the Nilgiris.*’ It, however, extends 
to the low country throughout Travancore, and 1 shot one specimen on 
the High Range at an elevation somewhat over 5,000 feet. 

Family MOTACILLIDAO. 

(116) Motaoilla ALBA.— The White Wagtail. 

Oates^ No. 826. 

Oates says this bird is a winter visitor to the whole Empire as 
far south as Belgaum.^’ I collected speoimens in 1901 both at Pirmerd 
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and the High Range and again in the low oountry at Alwaye in North 
Travanoore in January, 1903. 

(117) Motacilla MADKRASPATEKSI8.— Tlie Largo Pied Wagtail. 

OateSy No. 831 ; Jerdon^ No» 589 , 

Common in iho plains, but does not ascend the liills. It has 
a very sweet song daring the breeding season at the end of the 
year. 

( 118 ) Motacilla mblanope.— T he Gray Wagtail. 

Oates^ No, 832 ; Jerdon^ No. 592 . 

This wagtail is one of the earliest of our winter visitors and stays well 
on into May, It is found only on the hills from about 1,000 feet 
elevation upwards. It may bo met with on almost every path in the 
forest in the neighbourhood of streams. 

(119) Limonidromus indicus.— The Forest Wagtail. 

Oaies^ No. 839 ; Jerdon^ No. 595 , 

Mr. F. W. Bourdillon says of this : — Another winter visitor, which 
arrives soon after and stays nearly as long as the preceding species. 
It is of solitary habit, and frequents open jungle in the neighbour- 
hood of cultivation. Its note bears a consiclemblc resemblance to that 
of the Englisli chaffinch." 

When I was living on the hills I often saw it, but when visiting 
them of late years I have not come across it. 

(120) Anthus maculatus. — The Indian Tree Pipit. 

Oates j No. 841 ; Jerdon^ No, 596 , 

I have only seen this bird at high elevations on the hills and never 
in the plains, I have coileoted it on the High Range, and in April, 
1903, 1 shot four specimens at Chimunji in the south at an elevation 
of 4,000 feet in open grass land surrounded by forest. They were in 
flocks and wore feeding on the ground, and when disturbed took 
refuge in the trees after a long flight, which is jerky and drop- 
ping, and during which they uttered a single sharp note from time 
to time, 

(121) Anthus NiLGiRiENsis. — The Nilgiri Pipit, 

Oates^ No. 842 • Jerdon^ No. 598 , 

Oates gives the distribution as the Nilgiri and Palni Hills, " but as 
might be expeoted it is also found on the High Range of Travanoore. 
Hero it is resident and fairly common in the open grass lands. 

18 
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(122) Anthus oooKBURNiOfl. — The Rufous Rook- pipit. 

Oates^ No. 843. 

This is a resident but rare bird. I have only one specimen shot at 
Ponmndi in August, 190(^ at an elevation of 3,500 feet on a grass hill 
thickly strewn with rocks and boulders. 

(128) Akthus STRiotATUs. — Bl 3 rtVs Pipit. 

Oates, No. 846 ; Jerdon, No. 601. 

Blyth’s Pipit is a winter visitor and may be found in fairly large 
numbers in the dry paddy fields in February and March after the 
croj)6 have been cut. 

(124) Anthus RUfULUS. — Tlie Indian Pipit. 

A permanent resident and very numerous both in the low country 
in dry paddy fields and in the hills on open grass ridges in the south 
at all elevations, and also on the High Range. 

Family ALA U DID.®, 

(125) Alauda gulgula.— ‘The Indian Sky-lark. 

Oates^ No. 861 ; Jerdon, No, 767. 

The Indian Sky^lark is common on the High Range where I once 
shot one perched on the telegraph wire. It is also found in the 
plains where there is grass land and in dry paddy fields after the 
crops are out. 

(126) Mirafra affinib. — The Madras Bush-lark, 

Oatesj No. 876 ; Jerdon^ No. 755. 

This bird is common in the plams where it may be found in grass 
lands, sometimes in flocks and sometimes solitary. It is fond of 
perching on the ridge of a house-top whence it soars a few feet into 
the air, uttering a shrill trilling note in monotone. I took a nest 
containing a single egg in the Public Gardens on April 26tb, 1902. 
It was placed in a depression of the ground forming a shallow cup 
more or less domed over. The material of the nest was mostly grass 
and the inside was lined with dried soft grass. The egg was somewhat 
elongated of a dull pale ashy- white, speckled with rusty and brown 
markings. It measured 19 mm. X 16 mm. 

(127) Qalsrita malabarioa. — The Malabar Cresied-lark. 
Oates, JVo, 8^76 ; Jordan, No, 768t 
I have only seen end collected this bird on the High Range at 
6,000 feet elevation. Here it is fairly abundant, going about usually 
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in small flocks. It has a very fine song, quite equal to that of Alauda 
gulgula. Unlike that bird it often sings while on the ground as 
well as when soaring. 

Pyrrhulauda orisba.— The Ashy-crowned Finch-lark. 

Oato, No, 879; Jerdon, No. 7(?0, 

This is eminently a bird of the dry plains. At Cape Comorin, it is 
fairly common throughout the year. In tlie dry weather it frequents 
the paddy fields about Trivandrum, but disappears when the rains come 
on. I have not met with it further north. 

Family HECTARINllDiE. 

Sub-family Nedariniince. 

(129) Arachnkctiira lotbnia. — Loten's Sun-bird. 

Oates, No. 894 ; Jerdon, xVo. 23.*). 

Loten’s Sun-bird is fairly common in the low country and ascend 
the hills to 2,000 feet. All these birds are partioularly partial 
to shoe-flowers and where these are growing they are always 
found. 

(130) Arachnrcthra asiatica. — The Purple Sun-bird. 

Oates, No, 895; Jerdon, No. 234. 

This bird is not so common as the last and I have not met with it on 
the hills. It frequents open country where there arc bushes and also 
gardens. The nest is of the asual bottle-shaped tjqie with a domed 
entrance. ^*The eggs,’’ Mr, T. F. Bourdillon remarks, ^‘are scarcely to 
be distinguished from those of minima though they are slightly larger. 
They recall, as Mr. Hume observes, the eggs of the sedge warbler, with 
this diiference that they are more pointed, smaller, and have a zone of 
dark markings round the larger end, while they want the ink marks so 
often seen in the sedge warblers* eggs.’’ 

(131) Arachnbcthra minima.— Small Sun-bird. 

Oates^ No. 900 ; Jerdon^ No, 283. 

Common on the hills at all elevations in the south and also on the 
High flange. ‘‘ The nest is a pocket composed almost entirely of moss^ 
and is usually suspended at the end of a bough at some distance from 
the grounds I have frequently had the eggs brought to me. They 
are duU-greenish or greyish- white, thickly spotted with greenish-brown, 
en^ially at the larger end, and average •fix *4 in.” — 2\ F. B. 

They breed in December and January. 
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(132) Arachnbctbra zbylonioa,— The Purple-mraped Sun-birJ, 

Oai€$, No, 901 ; Jerdon, No, 282. 

This 18 by far the commonest of the sun-birds. I have only seen it in 
the low country and never on the hills. They usually go about in 
pairs and congregate in flocks numbering twenty or more where there 
is food. The neat is the usual bottle-shaped one with a domed entrance, 
and the eggs are like those of the rest of tlie genus. They breed in 
February and March. 

(133) Araohnotheba longirobtris;.— The Little Spider-hunter. 

Oates, No, 909 ; Jerdon^ No. 224. 

Oates gives the distribution of this bird as the Western Ghats of 
India from the Palni Hills to about the latitude of Belgaum.” It is, 
however, found throughout the hill range of Travancore from about 
2,000 feet upwards to 5,000 feet on the High Range. 

Family DIC^lDiE. 

(134) DiCiEUM CONCOLOR. — The Nilgiri Flower-pecker, 

Oates^ A^o. 916 ; Jerdon, No, 289. 

Again Oates gives tho Paluis as the southernmost habitat of this 
bird. It is, however, common from the foot of the hills to the summits 
throughout the range and is occasionally to bo seen in the low country, 
(135) Dic-EUm KRVTHRORHYKCHUS.—Tickeirs Flower-pecker, 
Oates, No. 919 ; Jerdon^ No, 288. 

This is not so common as the last, but is found in tho same localities. 
A nest taken at Trivandrum on March 16th, 1902, was brought to me 
and contained two young birds and one fresh egg. The nest was 
a beautiful pear-shaped structure, inch long by 2 inches broad, 
with an entrance at the top : it was composed of very fine vegetable fibres 
mixed with down and was lined cliicfly with the pappus of some flower. 
It was suspended from the bough of a mango tree and was almost 
entirely concealed by the overhanging leaves. The egg was pure white 
and measured 15 mm. X 10 mm. 

Family PITTlDiE, 

(136) Pitta brachyura.— T ho Indian Pitta, 

Oates, No, 933 ; Jerdon, No, 345. 

This is a winter visitor and may be met with in the low country 
and on the hills up to 2,500 feet elevation. In the early morning and 
also well after sunset they may be heard whistling. 
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THE COLLECTIONS IN THE SOCIETY’S MUSEUM, 

By E. Combek, f.zj3. 

(Read Itfore the Bombay Natural History Society on 24th September 190S,) 

The question of tho oollootions in the Society’s museum is one Mrhioh requires 
to be brought somewhat prominently before tho members at the present time, 
but before turning to our own collections I should like first of all to draw atten- 
tion to the subject of museums in general, so that we may the more clearly try 
to arrive at some conclusion as to how far our collections fulfil the purposes for 
which they have been brought together, try to discover where our weak spots 
are, and to come to some decision as to how we should set about improving them. 
In this I shall largely avail myself of the words that have from time to time 
been used by one of the greatest authorities on museum management and 
arrangement— the late Sir William Flower, who was in charge of the British 
Museum (Natural History) for many years— for I feel that no words of mine 
can so clearly and concisely express the points that he was always trying to im- 
press upon those who had the control and management of other similar institu- 
tions, whether they were tho museums of largo rich towns, of small villages, of 
scientific societies or of private individuals. 

Let us see then what his advice was after his lifelong experience. On one 
occasion he said : ** The first consideration in establishing a museum, largo or 
** small, ... is that it should have some definite purpose to fulfil ; and the next is 
** that moans should be forthcoming not only to establish but also to maintain tho 
** museum in a suitable manner to fulfil that purpose. Some persons are enthu- 
siastic enough to think that a museum is in itself so good an object that they 
have only to provide a building and cases and a certain number of specimens, 
“ no matter exactly what, to fill them, and then the thing is done ; whereas the 
“ truth is the work has only then begun. What a museum really depends upon 
for its success and usefulness is not its building, nor its cases, not even its spoci- 
** mens — but its curator. He and his staff are the life and soul of the institution, 
“ upon whom its whole value depends ; and yet in many— I may say most of our 
museums — they are tho last to be thought of. The care, the preservation, the 
** naming of tho specimens are either left to voluntary effort ... or a grievously 
** undcrsalaried and consequently uneducated official is expected to keep in order, 
** to clean, dust, arrange, name and display, in a manner which will contribute to 
’’ the advancement of scientific knowledge, collections ranging in extent over 
“ almost every branch of human learning, , . , 

** Valuable specimens not unfrequently find their way into museums thus man- 
** aged. Their public-spirited owners fondly imagine that they will be preserved 
** and made of use to the world if once given to such an institution. Their fate 
** is, unfortunately, far otherwise. Dirty, neglected, without label, their iden- 
** tity lost, they are often finally devoured by insects or cleared away to make 
** room on the crowded shelves for tho new donation of some fresh patron of the 
** institution. It would be far better that such museums should never be found- 
** ed. They are traps into which precious — sometimes priceless— objects fall 
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** only io be destroyed ; and what is still worse^ they bring discredit on all 
similar institutions, make the very name of museum a byword and a reproach^ 
** hindering instead of advancing the recognition of their value as agents in the 
great educational movement of the age/* 

Now, of course, the purposes for which museums are established are two — 
** first the diffusion of instruction and rational amusement among the mass of 
** the people, and secondly, to afford the scientific student every possible means 
** of examining and studying the specimens of which the museum consists/^ 

In the case of a private museum such as ours, it is of course the latter 
purpose that is in view, so we will see what words of advice we can gather in 
that direction. 

** Collections for the advancement of science ... are of value mainly in 
proportion to their siae, and no museum at present existing has come any-^ 
where near what is required for the exhaustive study of natural history. 
If anyone were now to endeavour to write a complete monograph of any 
** family in the animal kingdom, he would search in vain for materials for 
doing so, not only in any one museum, but in all the museums in the world 
** put together.’* He then quotes an instance. Soon after the arrival in our 
^'national museum of the great and carefully selected and labelled collection 
** of Indian birds, presented by Mr. A. 0, Hume, containing upwards of 
** 60,000 specimens, a well-known ornithologist commenced the volumes 
<< devoted to birds in the excellent series of manuals on the Fauna of British 
India, edited by Mr. Blanford. I am told that when he began the work, 
** he was seen sitting at his table rubbing his hands with delight at the prospect 
** of success in his labours guaranteed by such an unprecedented mass of matenal. 
** But after a few weeks the scene had changed. He was pacing up and down 
** the room, wringing the same hands in despair at the hopelessness of solving the 
** tangled problems of variation According to ago, sex, season and locality, the 
** geographical distribution, and the limits and relationship of any single species 
** owing to the absolutely insufficient number of properly authenticated spcci- 
**mens at his command. Every zoologist will recognise this as a scarcely 
** exaggerated description of what he meets with at every step of his work.” 

Scientific collections cannot of course be exhibited in show cases for many 
reasons— the chief being the question of space and the necessity of preserving 
them from the deteriorating influences of light, etc., and with the very limited 
available accommodation that we have at present to content ourselves with, it 
is more than ever necessary that our collections should be made to occupy as 
little space as possible. Sir William Flower gave a word of warning that 
we may well take to heart : He said, ” There is a danger of collections which 
^^are not generally exhibited becoming neglected, and degenerating into 
the condition of mere accumulations of rubbish. Anything of the kind is 
absolutely incompatible with the true requirements of specimens kept for re- 
** search. They specially need to be arranged in an orderly and methodical 
^manner and to be thoroughly well catalogued and labelled, so that each may 
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be found directly it is wanted, and they must be frequently inspected to see 
'' that they are free from moth or other deleterious influence. 

Thus far preliminary. Let us now turn our attention to our own museum 
and try to see how nearly we attain to the general principles that our authority 
has laid down. 

The first and foremost point that is of importance for the very life of the 
museum is the question of curator. Now Sir William Flower was speaking 
more or less of museums in general and public museums in particular, so that 
we have to some extent to modify his remarks in order to apply them to our 
own individual case. He emphasized the necessity of a really competent 
curator for the care, arrangement, etc., of the specimens in the museum. Such 
an individual is of course with us an impossibility, for a society of amateur 
naturalists, such as we are, cannot aiford to spend the limited funds at its 
disposal on paying an adequate salary to a qualified official such as he had in 
his mind. Our funds— so far as they go— must be mainly devoted to the 
purpose on which we at present spend about half our total income : that of 
course, as you know, is our journal, for by it alone can we put the results of 
the Society’s work in the hands of the large majority of our members— scattered 
as they are over nearly the whole globe. 

We have therefore to rely upon the voluntary work of those members who 
arc on the spot and can lend a helping hand towards bringing the collections 
in our museum up to a high standard of utility. Those who have had no 
hand in the inner working of the Society, can have no idea of the amount 
of real genuine hard work— congenial as it may be to those who have under-^ 
taken it from time to time — that is entailed in the curatorship of our museum 
and I would specially ask you to remember in this connection that the real 
bulk of the duties of curator fall upon our honorary secretaries in addition 

to their already heavy work of looking after the Society’s interests generally 

in the way of strictly secretarial work — and the equally difficult task of editing 
the journal, which latter involves a very great deal more solid work than most 
of you have any idea of — and all this with the assistance of one clerk for the 
office part of it, and one youngster for the taxidermy department and as care- 
taker of the collections. 

It therefore falls as a duty to the Society on those members who are resident 
in Bombay to provide the assistance that is absolutely necessary for the carry- 
ing out of the Society’s work in the way of curatorship of the collections, and 
this can only be done by individual members undertaking the charge of certain 
departments, which idea is, as you know, contemplated in our rules by the 
provision of power to the Committee to appoint certain of its members to such 
departments as they may deem advisable. In time past we have had many 
such willing workers, in whose hands the collections have been developed in 
a way that could never have been expected under any other circumstancee, 
with the result that other members of the Society all over the country 
have been encouraged to avail themselves of their opportunities for really 
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valuable soientifio work, which is represented not only by the collections we 
possess, but has been given to the world of science in the form of many 
important publications in our joumaU 

At the present time, however, I cannot help feeling that we are approaching 
a period of our existence which, if we do not succeed in securing the assistance 
of some more workers in this direction, may prove to be in a way a crisis in the 
progress of the Society, In using so strong an expression as crisis, I do not 
in any way wish to imply that there is any cause whatever to fear for the 
general well-being of the Society, but in order to impress upon the minds 
of those members, who have the opportunity of helping in the museum, 
that it is impossible for us to go ahead and extend the good work that, 
1 am sure, you will all agree with me has continually been our record since the 
Society’s formation. The reason is that we have at present no alternative 
but to recognize the fact that several of our most enthusiastic workers have, 
through one circumstance or another, had to discontinue their valuable work, and 
we have not yet succeeded in finding other members to fill their places. 

We have lately lost the personal help of Mr. E. H. Aitken,who not only con- 
tributed large numbers of specimens to several of our more important collections, 
but helped continually with his advice in the classification and arrangement of 
the collections. We are now about to lose Mr. E. C. Wroughton, than whom 
we have had few more ardent and thorough collectors, although he was never 
Butfioiently in Bombay to help much in the museum itself. It was only a few 
years ago that Captain A. J. Pcile, E.A., was transferred from Bombay, 
who was, by his own personal work, almost entirely responsible for our collootion 
of land and fresh water shells, for without his encouragement we should 
never have received the contributions we now possess. In addition to that 
ho brought our collection of marine shells into proper order with the help of 
Mr. Aitken. Some time previously the short stay in Bombay of StafE Surgeon 
Bassett Smith, E.K., came to an end, and we had to thank him for an 
enormous amount of work on our collections of fishes and corajls. 

Now we have, as you know, lately had very satisfactory additions to 
our membership, both locally and generally, and I want to specially explain 
that it is not necessarily experienced and, what I will call, really scientific 
naturalists whose help we want. We cannot always find such highly qualified 
members as those 1 have just named to help us in these matters, and therefore 
I say don’t let the younger or more inexperienced members be afraid to come 
forward, for there is, I can assure you, plenty of really valuable work 
for them to do, which will not only go towards making them, in a way, real 
authorities in their own lines from a scientific point of view, but will at 
the same time be the means of bringing much valuable material, that is at 
present lying waste, before the world of science. Further than that, there 
is no disguising the fact that many more contributions would come to us instead 
of going elsewhere if the owners of them felt that they would be given proper 
attention, worked out, and made the most of. 
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What I want yon to realise now, and to go away and think about, is that there 
are many ways in which our museum is not what it ought to be, and that it is 
only by genuine steady work that we can hope to bring it up to the highest 
standard of utility, so that our collections may be made available to all our 
members for reference at any time and for readily identifying specimens that 
are sent to us for that purpose. The Committee, as you know, are anxious to 
develop that part of our journal devoted to “Miscellaneous Notes”: these would 
in many instances be rendered much more valuable if the name of the particular 
species, to which they refer, were given. It is therefore to be hoped that mem- 
bers, when they send us notes, will accompany them with the specimens, or a 
portion of the specimens sufficient for identification, which can bo done by the 
help of our collectiong. 

It is quite time, I feel, that I should turn your attention to the avowed pur- 
pose with which I started this paper, viz., the various collections in the Society’s 
museum. I have already taken up so much of your time with what I intended 
to be preliminary remarks that 1 shall have to curtail what I have to say about 
the collections as much as possiblo, for you can well understand the impossibility 
of giving more than a general idea of how well-off we are in certain departments 
and how deficient in others, in the time at our disposal. 

Commencing with the most highly developed animals — the mammals — we 
cannot of course attempt to include in our museum a collection of specimens 
— especially of the larger animals — for our small premises would not pos- 
sibly hold one-tenth part of the material that would be required : there 
is the further difficulty of keeping such specimens in any sort of preser- 
vation in such a climate as this — to say nothing of the staff of assistants that any 
attempt to do so would entail. Wo have therefore to content ourselves with the 
sporting trophies and heads that adorn our walls — and very fine specimens 
some of them are too — and a small collection of representative skulls. 
As the larger mammals have always attracted the attention of sports- 
men and naturalists, there is nothing much left to bo learned from a series of fully 
mounted specimens, so that wo do not really lose anything by their absence from 
our museum. If one looks ovor the sporting trophies in our museum one 
cannot help feeling regret that such a limited number of them arc even possessed 
of a label giving the name of the animal, and fewer still have any record of the 
locality where and the date when they were obtained or the name of the 
donor. So many of our members are rather sportsmen than naturalists that 
these trophies are of the greatest interest to a large number of them when they 
come through Bombay ; and as the particulars about them could mostly be 
gathered from the published lists of contributions in the back numbers of our 
journal, it would not be impossible to make good the deficiencies that I have 
pointed out, with a properly drawn up catalogue of what we possess, recording 
also the horn measurements, at any rate, of the more important specimens. 
Such an undertaking is more that for a sportsman than u naturalist, and we can 
surely find some public-spirited member who will come forward for such work, 
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Our oolleoiion of skulls is fairly roprosoniative so far as it goes, but as this 
could be largely supplemented by our 'Shikari* members if they knew what we 
wanted, we could probably soon add a good many if we were able to publish a 
catalogue of what we have at present. 

For specimens of small mammals— say from the size of a squirrel downwards— 
we can find accommodation, but until a few years ago they wore represented 
in our museum by a few spirit specimens of bats. We made an appeal to 
members for dried skin specimens, with of course skull attached, but I am sorry 
to say it has met with a very moderate response, though Mr. Wroughton helped 
us with a number of nice specimens of bats and we have lately been fortunate 
in having been offered valuable help by Colonel A. E. Ward. We have a few 
specimens of squirrels, but in rats, mice and shrews there is hardly even the 
nucleus of a collection. Small mammals are such simple things to skin and 
make into specimens, compared for instance with birds, that almost anyone can 
soon loam to turn out quite nice specimens, and few people have any idea of the 
backward state of our knowledge of the smaller mammals of India. Last year 
at the British Museum Mr. Oldfield I'homas appealed to me to try and got 
members of our Society to work in this department, pointing out how very 
backward the naturalists of India are compared with almost every other comer 
of the globe. I can assure you that there is endless original work to be done 
amongst the rats, mice and shrews in the immediate neighbourhood of Bombay 
just in the same way that there was amongst the bats when Mr, Wroughton 
took them up, and as you know brought to light several new speoics and the 
occurrence of several others that would never have been suspected, as recorded 
in our journal. Rats and mice, however, are not ‘showy’ specimens, and for 
this reason, I fancy, they so seldom attract the attention of amateur naturalists. 
The care of this collection has fallen to my lot, and I am somewhat ashamed to 
say that I have been able to devote so little time either to such collection as we 
have or to the encouragement of members to collect. 

Passing on to the birds, I think I may say that wo have a fairly 
representative collection of skins. Our chief contributors have been Mr. G. W. 
Vidal, Mr. E. H. Aitken, Mr. F. Field, Captain H. H. Harrington and 
Major A. Newnham. I am glad to say that they are now all arranged — 
so far as our limited accommodation permits — and catalogued, with the 
exception of two valuable collections that have lately been received from 
Captain H.T. Fulton from Chitral and from Captain H. Wood, R.E., from the 
Hhan States of Burma on the Chinese frontier. After what I quoted above 
regarding the Hume collection at the British Museum you can well understand 
that there is practically no finality in a collection of bird skins, but I think we 
can always count upon having a number of keen ornithologists amongst our 
members who will go on helping us in this direction. 

Our egg collection is also fairly representative, in good order and properly 
catalogued. There are of course many gaps that could and ought to be filled 
up, but you will, I am sure, be pleased to hear that one of our latest joined 



THE COLLECTIONS IN THE SOCIETTS MV8EVM. 


481 


members — Mr. H. Maonaghten— has now taken this collection under his special 
care, so that we need not fear that it will do anything else but go ahead. 

Of bird’s nests we have a few, but they are exceptionally difficult specimens to 
store and keep in good condition unless it is possible to include them in properly 
mounted cases with their owners, and that of course we are not able 
to do here. 

Our collection of reptiles includes of course that of our snakes, which has 
always had the constant care and attention of Mr. H, M. Phipson, Mr. W. S. 
Millard and Rev. F. Dreckmann, so that wo can have small cause for dissatisfac- 
tion there. Other reptiles, although we have a fair number of spirit specimens, 
have never received so much attention from our members as the snakes, and 
it is a section that one would much like to see worked up by some enthusiast. 

Of amphibians in our collection the less said perhaps the better, for although 
there are a certain number of spirit specimens of adult animals, they are few of 
them named or catalogued. We must hope that some one may be found to do 
this at an early date. 

Next come the fishes. Here wo have a large series of spirit specimens, for 
which wo have mainly to thank Mr. Phipson and Dr. Bassett Smith. They were 
all named and classified by the last named some years ago, who published a 
complete catalogue, with some notes on them, in our journal. They mostly 
represent the marine species of Bombay, so that we can hardly rest satisfied 
with them. What I should like to see, and believe would bo of considerable 
interest to many of our members, would be a really representative collection 
of the fresh-water fishes of India. There must be many anglers amongst 
our members who could probably contribute without much trouble and with the 
help of the native fishermen of their neighbourhoods. As the preservation of 
specimens in spirit or formalin is a simple matter, and as moderate-sized speci- 
mens will suffice, I hope the Committee will see their way to make a special 
appeal to members in this direction. 

Of Mollmca I think I may say we have fair collections, for we have had 
amongst us here two enthusiastic collectors of marine species in Mr. Aber- 
crombie and Mr. Aitken, and of land and fresh water species in Captain Peile, 
while we have also a nice series of marine species from the Andaman Islands and 
Aden. At the same time there are some big gaps even in our series of local 
marine shells that we should bo able to fill up. The collections are properly 
arranged, and a catalogue is now in preparation. 

We next come to our entomological collections, and as regards them Mr. 
L. 0. H, Young has kindly furnished me with a few particulars. He has, as 
you all know, taken them most thoroughly in hand during the past two years, 
with the result that instead of our mass of material being scattered about in old 
store boxes and very nearly approaching that state of accumulated rubbish that 
Sir William Flower warns us against, they are now nearly all properly classified, 
arranged and, so far as possible, named, so that anyone requiring any indivi- 
dual family can lay bis hand on them at once. 
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The oolleoting of iniiectB has always been snob a nniversally popular branch 
of natural history, and wo have had so many really eminent entomologists 
amongst our members, that it is somewhat disappointing tb find they are not 
better represented in our colleotions taken all round. Of Lepidoptera we have 
good representative collections of the families of butterfUes containing the 
larger species— the gaps being nearly all rare species found only in outlying parts 
of the country. In the “ Blues ” {LycamidcB) and the Skippers {He9pmada) 
we are decidedly weak. Our principal contributors have been Colonel Swinhoe, 
Mr. Aitken, Lieutenant (now Colonel) Wamford and Mr. Watson in time past and 
latterly Lieutenant Evans and Captain Burton. Of moths we have a very miserable 
collection, except in a few genera containing large species, and they are prac- 
tically all without any record of locality. Of Hymefioptera there is a fairly good 
collection of ants — mainly contributed by Mr, Wroughton — but in bees and 
wasps we are very weak, while of DipUra (flies, Ac.) we have practically 
none whatever except the mosquitos lately contributed by Mr. Aitken and 
Captain Lyston. Wo once had the chance of obtaining a collection of DipUra 
through Mr. Wroughton, containing some 2,000 specimens, but as there was 
no one to take them in hand he felt that they would only be wasted if left in our 
charge and so they wore sent home. This is a typical instance of what we miss 
if our collections are not properly taken care of. In Coleoptera (beetles) and 
all the other orders wo have a lot of work before us, except in the case of the 
Orthopiera and Rhiptchota, which are probably fairly representative though 
not good collections. What we want most, in order to make our collections 
of insects of use to members, are moths and more particularly small ones — in 
fact, the smaller the better. As Mr. Young is himself working up the Orthop- 
tera, Dragon flies, May flies. Stone flies and White Ants, any contributions 
of these will be very acceptable. 

Regarding the lower invertebrates, I must cut things short. We have a fair 
number of both spirit and dried specimens of crustaceans and some nice corals, 
which latter were named for us by Dr. Bassett Smith, but as wo have been 
without an offloer to take charge of this department for a number of years past 
there is plenty of work for anyone if we can only find the right man to take it 
up. 

In the botanical department we have a very complete and properly arranged 
collection of the Bombay flora, presented to us by Mr. Woodrow, but of fungi, 
lichens and seaweeds I believe we have none. 

A geological collection has never been undertaken, although there are a 
certain number of specimens stowed away in different comers. This, however, 
is a department that might well be taken in hand with advantage. 

In conclusion, let me again appeal to all members to do their best to get their 
friends to realise what I have tried to prove to you, viz,, that our museum 
collections are not by any means what they ought to be, and that the only way 
to hope to improve them is by finding members who will take some one 
department under their special charge. 
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SYNONYMIC CATALOGUE OF THE LEPIDOPTERA 
PAPILIONINA IN THE SOCIETY’S COLLECTION. 


By L. C. H. Young, 


Hon, Sac., Insect Section of the Bombay Natural History Society. 

I believe a complete list of the Papilionina, or Butterflies, in the Society’s 
collection has not hitherto been published, which, I hope, will bo a sufficient 
justification for this paper. 

We have now a fairly representative collodion of the Indian region proper, 
thanks to the generosity of our many correspondents, and, I think, it will be of 
interest to all collecting members to know what wo have and have not got. 

It will bo seen that we are very poorly represented in the Hesperiadte and 
those forms of the Lyoffinidao (the great genus Arhopala, for instance) mostly 
confined to Assam and Burmah ; also that we have none of the species peculiar 
to Tennasserim or the Andamans. The collection has of course been limited 
to the Indian Empire. 

I have not recorded the localities whence the specimens came ; in many, 
probably the majority of cases, they are unknown, though they can often bo 
inferred, and moreover it would^entail enumerating each specimen separately 
which considerations of space do not jnstify. 

In the matter of synonyms T have only thought it necessary to enumerate 
those by which actual Indian specimens have been described in the majority of 
cases. A statement of opinion on the more difficult subject of the relative 
specific value of the various local races which have been described from 
different Malayan islands of most of the widely distributed species would be 
out of place here. 

As regards the Indian forms I believe I have not differed much from the 
general opinion of most collectors in this country. 


Fam. I. Nympballdao. 

Melitjca. Fb. 
balbita. Mre. 

Argynnis. Fb. 
lathonia. L. 
kassala. Mre. 
adippe. L. 

jainadeva, B. H. 
aglaia. L. var. vitalha. Mre. 
oastetaii. Oberth. 
hyberbius. Johan. 

L, 

argyriuB, Sp, 
argymdi, Drury. 

Uphnia, Odt. 


aruna. Aire. 
childroni. Gray. 

sakontala. Koll. 
rudra. Mre. 
JUNONIA. Hb. 
asterie. L. 

almara, Clk. 
atlites. L. 

laodamia, L, 
lemonias. L. 

aonis. Cr. 
hierta. Fb. 

aemone, Cr. 
orithyia. L, 
Peecis. Hb. 
iphita. Or. 
intermedia. Feld. 
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Hestina. We«tw. 

nama. Dbld. 

Hypolimnas. Hb. 
bolina. L. 
augt, Cr, 
jacvnXha, Drury, 
avia, Fh, 
cJiaryhdift, Butl, 
misippuB. L. 
diocippm, Cr, 
ifiaria, Cr, 

Symbrenthia. Hb. 
hippoclus.^ Cr. 

daruka, Mre, 
hypselis, Gdt. 

gotinda, Mre, 

Bitana. de N. 

Vanessa. Fb. 
oardui. L. 
indica, Hb. 
oannce. L. 

chromia, Drury, 
antiope. L. 

urticae, L. var. Kashmironsis. Koll. 
„ „ rizana, Mre. 

y, yy ladakensiH. Mre. 
CupHA. Billberg. 
sinha. Koll. 
phalanta, Drury, 
erymanthis. Drury, 
plaoida. Mre. 

Oirrochboa. Dbld. 
aoris. Dbld. 

ahfwrmh, Mre, 
thaifl. Fb. 
cognata, Mre, 

Euripus. Westw. 
diohroa. Koll. 
oonsimiliB. Westw. 
halitherses. Dbld. 
tea, Mre, 
haiUartue, Feld, 

Tanaecia. Butl. 
lepidea. Butl. 


appiades. M4n4tre8. 
Apatura. Fb. 
hordonia. 8toll. 
plagioea, Mre, 
einuaia, Mre, 
zaida. Dbld. 
marathuB. Dbld. 
leucothoe. L. 
rannona, Mre. 
andamana^ ,, 
nicobarica, „ 
dimipta, „ 
adana, y, 
meetana. „ 
swinhoei. Bull, 
kcasarupa, Mre, 
eurymene. Bull, 
ophiana. Mre. 

imriahana, Mre, 
jumba, Mre. 
perius. L. 
nylae, L, 
polyxem’ Don, 
opal ilia. Koll. 
mahesa. Mre. 

ftafiga, Mre, 
selenophora. Koll. 
zeroca. Mro. 
asura. Mre. 
inarina. Butl. 

asita, Mre, 
cama. Mre. 
procris. Cr. 

anarta, Mre, 
Irivena. Mre. 
hydaepes, Mre, 
lepecMni, Erech, 
ismene. Dbld. 

attenuata, Mre, 
nama. Dbld. 
recta, de N. 
franoisB. Gray, 
teuta. Dbld. 
lubentina. Cr. 
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nais. Forttl. 
thyelia, Fb. 
alcandra. Hb, 
garnda. Mre. 
vasania. Mre. 
evelina. 8tol. 

laudabilia, Sw, 
jama. Feld, 
danava. Mre. 
anyta. Hew. 
thyodamaa. Boiad. 

gamncha, Koll. 
paryaaiia, Wealw. 
cambioa. Mre. 

LlMENlTtS. Fb. 
zayla. Dbld. & II. 
daraxa, Dbld. 

CiiAUAXKa. Ochn. 

dolon. Weatw. 
achreiberi, Gdt. 
baya. Mre. 
watti. Bull, 
corax* Feld* 
harpax* Feld* 
agtu, Mre. 
athamaa. Drury. 
pyrrhuff. Dun, 
hamasia. Mre, 
hharsita* Feld* 
agrarim, Sinin. 
mrnatha. Mre, 
aria. Feld, 
fabiua. Fb. 

eaphaneM. Eap. 
marmax. Weatw. 
hierax. Feld. 
lUpponax. Feld, 
jalittd>a. Bull, 
hifulia. Butt* 
lunawara. Butl. 
ariatogeiton. Feld. 

desa^ Mre. 
imna. But], 
pleialonax, Feld. 
hhimalara% ButU 
khadana. Butl. 


Ok.thosia. Fb. 
cyano. Drury, 
mahralia. Mre. 

nietneri* Feld. 
biblifl. Drury. 

CvNTiiiA. Fb. 
erota.cFeld, 
nalome. Sain, 
aacla. Mre. 

Dolehchallia. Fold, 
poliboto. Cr. 
htHalthle. Mre, 
pratipa, Mre. 

Kallima. Weatw. 
inachia. Boiad. 
huegeUi, Koll. 
huttom. Mre, 
Umhurgii, Mre, 
rammyi, Mre, 
bomlurali, Mre. 
athinwni. Mre. 
horafioldii. Koll. 
philarchus, WeMw. 
alompra, Mre, 
doubledayi, Mre* 
inackwoodi , Mre, 
wardi, Mre. 

PsKUDKRr.OLis. Feld, 
nicca. Gray. 

dolupe. Feld. 
veda. Koll. 
nara, Mre. 

DlCllORKAOr A. Butl. 
neaiinaelitia. Boiad. 

Pautui.nos. Hb. 
vireiia. Mre, 

Clkrome. Weatw. 
arccailau.s. Fb. 
camene, Hb. 
leontim, Elp. 
Stichophtualmia. Feld. 

oaraadeva. Weatw. 
Thaumantw, Hb. 
ramdeo. Mre. 
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Enispb. Westw. 
euthymius. Dbld. 

Symphjbdba. Hb. 
diriea, Fb. 

DisCophora. Boiad. 
lepida* Mre. 

Melanitis. Fb. 
leda. L. 

iimhefte, Cr, 
aawe. Mre. 
trisUs, Feld, 
mryndana, Mre, 
bela. Mre. 
tambra, Mre. 
varaha, Mre, 
gokala. Mre, 
duryodama. Feld, 
zyteniua. Hbst. 
mimiia, Mre. 

Parkua. Dbld. 
veata. Fb. 
terimchore, Cr, 
moria, Hb, 
amniala, Koll, 

Tblcuinia. Hb. 
violw. Fb. 
cephea. Cr. 

Danais. Lair, 
lynceua. Drury. 

idea, Dbld, 
jaaonia. Weatw. 

agarruarschafia. FM. 
hadeui. W. M. & de N. 
daoa. Buisd. 

Gwloxa. Gray. 
exprorapta. Butl 
vulgaris, Butl, 
nicobarica, W. M. & do N. 
aglea. Gr. 

grammica, Boind, 
ceylanica^ Feld, 
agleoides, Feld. 
tytia. Gray. 
var. melaneua. Cr. 


taprobaua. Feld, 
nilghirionaia. Mre. 
limniaoe. Cr. 

Limnab. Hb. 

aeptenirionie. Bull, 
chryaippuB. L. 
alcipjpuft, Cr, 
doripime. Klug. 
genutia. Cr. 
mpalenais. Mre. 
hegesippus. Cr, 
aggresippus, Feld. 

EuPLOfiA. Fb. 
rhadamanthua. Fb. 
linuaei. Mre. 

viidamm, Auct, 
ooreoidea. Mre. 
klugii. Mre 
kollari. Fold, 
sinhala, Mre. 
core. Cr. 
vermmdata. Fp. 
subdita, Mre, 
asella, Mre, 
eqjeri, Feld, 
layardi, Druee, 
frauenfeldii, Feld, 
godariii. L. 
alcathoe. Gdt. 

doubledayi, Feld, 
doionc. Weatw. 

poeyi. Feld. 
hopei. Feld. 
binotata, Butl, 
vtflamsticta. Bull, 

Fam. IL Satyridae* 

Byhlia. Hb. 
ilithyia. Drury. 
polinke^ Cr, 

Ergolis. Boiad. 
merione. Cr. 

Cortina, Hhet, 
tapeetrina, Mre, 
iaprobana. Mdat. 
ariadne. L. 
coryta, Cr. 
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Elymniab, Hb. 
undularis, Drnry. 
protofjonia. Or^ 
vinctori<u Mre, 
dhcrqtam, jyi.nt, 
fiif/reAcana, Bull, 
fraterna. Bull, 
oaudata. Bull, 
leucooyma Odt. 
patna. Woalw. 
TuaUlaH, Ileir, 
My(;ali:sis. Hb. 
blasiuH. Fb. 
samha^ Mre, 
lalamx^ Hew. 
larida^ Bull, 

. mincus. L. 
dru»ia, CV, 
jmthm, Cr. 
nejjheus. Bull, 
per sens, Fh, 
otrea, Cr, 
lahilna^ Fh, 
^ephtjrus, Kull. 
vhala, Mre. 
suhfasdata, Mre, 
indistans, Mre 
adolphoi. Gu<*r. 
oculijs. Marsh, 
raalsuru. Mre. 
nicotia, Heu\ 
rudh, Mre 
lepcha, Mre. 
laiuji, de N. 
patnia. Mro. 
junonia. Bull. 
Ok9Trt;I>:na. Wall, 
runeka. Mre. 
mandata. Mre. 
Lktwk. Hb. 

Hinorix. How. 
vindhia. Feld. 

doloim, Ilew, 

mekara,. Mre. 

15 


ohaiidica. Mre. 
europa. Pb. 
herop. Cr, 
areimta. Bull. 
dyrta. Feld, 
neelgherriensia. Guer. 
drypotis. How. 
emholina. Bull, 
todara. Mre. 
rohria, Fb. 
pura. Dbld. & II. 
yama. Mre, 

t/ainoideA, Mre. 

OuiNOMA. Dbld. 
verma. Koll. 
sidonis. How. 
maitrya de N. 
Hatrieus, Dbld. 
bhadra. Mro. 
khasiaua, Mre. 

Ameukka. Bull, 
schakra. Koll. 
mciiava. Mre. 

Pakakgk. Hb. 

cashmirenHis. Mro. 

Aulol'kha. Bull, 
padma. Koll. 

avalafui. Mre. 
Hwaba. Koll. 
brahminuB. Blaueh. 
u'erdufja. La?ig, 
Hcylla, Bull, 
saraswati. Koll. 

Satykus. Fb. 
pariHatis. Koll. 
pimpla. Feld, 
batriva. Mro. 
digna. Marah. 
cadesia. Mre, 
shandura. Mre. 
antho. Dial. 

Yi'Hthima. Hb. 
philomela. Joh. 
haldus. Fh. 
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lara, Don. 
laroides, Horsf, 
fnarshalli. Dull, 
indecora, Mre, 
avanta. Mre. 

ordinata. Bull, 
asterope. Klug. 

einha, Hew» 
hubneri. Kirby, 
oeylanioa. Hew. 
ohenaui. Gu^r. 
yphthimoides. Mre. 
robinaoni. Diat. 
sakra. Mre. 
nihaea^ Mre, 
Epinephile. Hb. 
davendra. Mre. 

roxane^ Mre. 
pulohella. Feld 
oheena. Mre. 
interposita^ Eisch. 
Ekebia. Dalm. 
ahallada. Lang« 
mani. de N. 
soanda. Roll, 
annada. Mre, 
orixa, Mre, 
hybrida. Bud. 
intermedia, Mre, 
casiapa, Mre, 
nirmala. Mre. 

Fam. HI. Sryolnidad* 
Libythea. Hb. 
myrrha. Got. 

rama, Mre 
lepita. Mre. 

Zemeros. Boiad. 
flegyaa. Or, 
allioa, Fb, 

Taxila. Weatw. 
durga Roll, 
ouida. Mre. 
erato, Boied, 


ABigARA. Feld, 
neophron. Hew. 
ocherina. Stoll. 
bifaeciata. Mre 
angulata, Mre, 
abnormis, Mre, 
mffuea, Mre, 
fraiema, Mre, 
prutioea, Mre, 
fylla. Dbld. 

Fam. IV. LyocenidaB. 

Hypolyc^na. Feld, 
elegana. Dnice. 

Lampides. Hb. 
aelianuH. Fb. 
alexis, Stoll, 
para, Mre, 
zethus. Hb 
konkurka. Mre, 
agnata, Druce, 
opUmie, Rob, 
confermda. Bail, 
kandulana, Feld, 
elpia. Gdt. 
cterulea, Druce, 
coruecam, Mre, 
kankana, Feld, 
peeudelpie. Bud, 
mbdita, Mre, 
abdul. Diet, 
bochua. Or, 
pluto, Fb, 
democritus, Fb, 
mla, Horsf, 

Nacaduba. Mre. 
atrata. Horaf. 
turaoa, Mre, 
prominens, Mre, 
plumbeomicans, W, M,dc dt 
cvelesUs, 
ardates. Mre. 
maorophthalma. Feld. 
pactolus, W. M,dhde N, 
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Oastalius. Hb. 

Strabo Fb. 

kandarpa. Hors/, 
asoka, Koll, 
platma. His, 
lithargyria, Mrs. 
pliniuH. Fh. 

pulcher. Bull. 
roBimon. Fb. 
vuuinon^ Fb. 
nams* Hb, 
clytoti. Cr, 
chota, Sioiti, 
oarydon, Cr. 
approximatus, Dutl. 
deoidia. Hb. 
hamatus. Hud, 
interrupim. de N, 
akafia. Horsf. 
albidisoa. Mre. 
puapa. Horsf. 

lavendularis, Mre, 
singalonsiB. Feld, 
huegelii. Mre. 

Lyca3^a. Fb, 
boetiouB. L. 
archias. Or, 
damcetes. Fb, 
bagua. Dial, 
ariana. Mre. 
stoliczkana, Feld, 
sutleja. Mre. 

Evereb. Hb. 
nyseuB, Guer, 
gamra. Led. 
crameri, Mre, 
sigillata. Bull, 
uranuH, Butl, 

Oatochrysops. Boisd. 
cneiuR. Fb. 
pandia, Koll. 
edla, Butl, 
pcUaUa, Koll. 
eontracta, B%Ul, 
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Samoa, Us, 
hapalina, Butl, 
theseus. Swin, 
theophrustuM, Fb. 
puttacus, aMI, 
ectricatus. Butl, 
iiara, Koll, 
retioms. 3fre, 
callinara, Butl, 
alterafus, Mre, 
laius. Cr. 
caiufi^ Fb 
karulura, Mre. 
rarunaua, Mre, 
hrahmina, Feld. 
trochilus. Frey. 
putli, Koll. 
parva, Murray, 
isophthaima. Ha, 
gnoma, Snell. 

CURYSOrUANUS. Hb, 
lysimon. Hb. 
karmndra, Mre. 
galba. Led. 
mora, Swin, 
knysna. Trim 
otiB. Fb. 
sangra, Mre. 
decreta, Butl, 
indica, Murray, 
lyaione, Snell, 
maha. Koll. 
chandalla, Mre. 
squalida» Butl. 
diluta, Feld, 
ossa. Swin, 
gaika. Trim. 

pygmaea, Snell. 
zalmora. Bull. 
hylax, Dbld, 
gaura, Mre. 
darma, Mre. 
horsfieldii, Mre, 
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emolus. Gdt. 
halUstori^ Hb. 
lyccmoides. FekU 
hengalmm. Mre» 
loowii, Zell, 
empyrea^ Fr^y, 
chamanioa, Mre, 
peraica. Bull* 
fugitiva, liutL 
yarhurtdensia, Alre^ 
haahgarenm, Mre, 
nadira, Mre^ 
medon. Hufii. 
agpjHtiH, Wiert^ 
allous, IIb» 
aatrarche, Berg, 
fiazira, Butl, 
idaa. Low, 
galathea. Blanch. 

nicida, Mre, 
metallica. Fold, 
pavana. Koll. 

panava. Weatw, 
kaayapa. Mre. 

zeriaspa, Mre, 
phleaH. L. 
virgaurei. Scop, 
timeua, O. 
stygianm. Butl^ 
haralacha, Mre^ 
evanaii. do N, 
sona. Koll. 

cadma* Dhld. 
audrooloB. Dbld. 
coruscana, Mre. 
langii. Mre. 

tamu, Koll. var. moorei. Hew. 
mphir. Blamh. 
oda. Hew, 

Spauhs. Mro. 

epius. Westw, 

Aphnaeus. Hb. 
vuloanus. Fb. 
etoluf. Hew, 


hractecUus, Bull, 
iigrina, de N. 
fuaca. Mre. 
schistacea, Mre. 
hypargyrus. Butl. 
ictift. Hew. 
tiuhilm, Mre, 
lunifera, Mre, 
trifurcata, Mre, 
elima. Mre, 
kardJuinuH, Mre, 
nniformia, Mre. 
lohita. Horaf. 
ayaina. Horaf, 
peguauKH. Mre, 
zehrimia. Mre, 
znilm, Mre. 

cof wanna, Mre, 

Vdaeinm, Mre. 
ahnormin. Mre. 

CiiLiARiA. Mre. 
othona. Hew. 
el/ola. Heir, 

Thecla. Fb. 

sassanidort. Koll, 
Cii^TOPRocTA. de N. 

odata. Hew. 

ZEPHYKUfl. Dalm. 
sylla. Koll. 
mandara, Doh. 

Deudokix. Hew. 
jangala. Horsf. 
ravata, Mre, 

westermannii, W. M, d: de N, 
schistacea, Mre, 
longlnus, Fb, 
paetidolonginus^ Dbld. 
melampus. Or. 

Horya. Koll, 
melastigma. do N. 
epijarbas, Mre. 
perse. Hew. 
isocrates. Fb. 
pann, Dofi, 
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Zesius. Hb, 
chrysomallus. Hb. 
IjOXURA. Hornf. 
aiymnas. Cr. 
mrya. Mre, 
prabha. Mre, 
anmata, Mre, 
Eathinda. Mro. 
amor Fb. 
triopas. Cr. 
Myrina. Gdt. 
sugriva, Horsf. 
freia. Fb, 
eiolus. Fb. 
amasa. Hew, 
SUKENDRA. Mro. 
quercetorum. Mre, 
hiplagiata. Bull, 
diHCtilis, Mre. 
laiimago. Mre^ 
CnuETis. Hb. 
thotiH. Drury, 
phasd'niR, Fh, 
arena ta^ Mre. 
creopu^^ Fh. 
ghriom. Mre. 
felderi. Dial, 
fteronis^ Mre, 
bulis. Dbld. 
malayica. Feld, 
stigmata. Mre. 
angulata^ Mre. 
discalis. Mre. 
dentata. Mre, 
Arhopala. Boiad. 
oeniaurus, Fb. 
helus. Gdt, 
pirama, Mre, 
tiakula, Feld^ 
perithous. Mre. 
amantea. Hew. 

capella. Swin. 
dodonoRi Mre. 
aaoka, de N. 
chola. Mre, 


adriana. de N. 
fulgida. Hew. 

Iuaota. Mre. 
maecenas. Fb. 

Amblypodia, Horsf, 
narada. Horsf. 
taooana, Mre. 
amlersotiii. Mre. 
anila. Hew. 
naradoides. Mre, 
darana. Mre. 
arrocaria. Gesu. 

Fam. V. Pieridaa. 

Terias. Swainson. 
laeta. Boisd. 
jnujeri. Men, 
venata. Mre. 
vagauH. Wall, 
rama, Mre, 
palitana. Mre. 
cingala. Mre. 
harina. 

formosa. Wall. 
libythoa. Fb. 
rubella. Wall, 
senna. Feld, 
drona. Horsf, 
sUhetana. Wall. 
uniforvm. Mre. 
merguiara. Mre, 
helioptina. Bud. 
moorei. Bull. 
hecabe. L. 

hecahoides. Men. 
fraierna. Mre, 
patuelis, Mre. 
fimhriaia. Wall, 
curiosa. Swin. 
asphodelus, Bl. 
nicobarensis, Feld, 
svdnhoei. Butl. 
apicdlxH. Mre. 
irregularis. Mre. 
narcissus. Butl. 
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simidaia, Mre, 
templetonii. Mre, 
excavata, Mre. 
pureea. Mre, 
nimpkx. Bull. 

CoUAS. Fb. 
eduHa. L. 

Jielclii, Men. 
hyale. L 
eorjene. Feld, 
cana. Gr. 
arida. Alph. 
el$8sa. Gr. 
erate. Ei^. 
hyhrida. Gr. 
mlgirienne. Mre» 
leachii. Gr. 
palcrno. 276. 
anrithame. Gr. 

Gonepteryx, Loh. 
rhamni. L, 
zaneka. Mre. 

Kallidkya8. Boisd. 
crocale. Or. 
jugurtha. Or. 
catilla. Cr, 
alomeone. Fb. 
hilaria Cr. 
jugurthina. GAt. 
titania. Th, 
endeer. Boisd. 
phlegetM, Wcdl. 
ftava. Bull, 
pomona. Fb. 
pyrantbe. L. 
chryseift, Drury, 
nephte. Fb. 
adcyone. Cr. 
gnoma Fb. 
evangelina. Bull. 
pfUlippina. Cr. 
myra. Hbet. 
Ictctea. Bull. 
iUa.Fh. 


pyrene. Swains, 
thisorella, Boisd. 
fhrela, Fb. 

IxiAS. Hb. 
marianne. Cr. 
ckgnivema. Mre. 
depalpura. Bull, 
meridionalis. Smn. 
mla. Swin. 
pyrene. L. 
venatrix. Wall, 
evippe. Drury, 
pyrenassa. Wall, 
vema. Druce. 
cingalmm. Mre. 
andamana. Mre. 

Teracolus. Hb. 
faustus. Oliv. 
faustinus, Feld, 
oliens. Buil. 
Solaris. Bull. 
fulviua. WaU, 
palliseri. Bull, 
tripunctatus. Bull, 
surya. Mre., 
calaifl. Cr, 
amaius. Fb. 
camifer. Bull, 
kennedii, Swin. 
dynarrUne. Khy. 
modesta. Bull, 
cyprceus, Fb. 
protraotuB. Bull 
pnellaris. Bail. 
ochreipenms. Bull, 
rorus. Stein. 
yestalis. Bull. 
dubius. Swin. 
inlermissus. Bull, 
pictus, Swin. 
danae. Fb. 
BonguinaUe, BuU. 
dtdeis. BuU. 
diruB. BuU. 
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mbroMUB, Bull, 
sboroidee. Bull, 
taplM. 8tmn, 
inmaculatuB, Sioin. 
eucharis. Fb. 
pseudacanthe. Bull. 
titM. QdU 
etrida. Boisd, 
farinuB^ Butl, 
pallen»» Dutl, 
punctatuB, Bull, 
limhaiuB. Bull, 
purus. Bull, 
bimhara. Bull. 

BIebomoia. Hb, 
glaucippe. L. 
callirrhca. Fb. 
auHtraliB, ButL 
javanmsis, ButL 
lovd)6kiana» Bull, 
ttmoriensis. Wall. 
philUpetmB. Wall. 
ceMensis, Wall 

Lbptosia. Hb, 
xiphia. Fb. 

PiERifl. Sohrk. 
daplidioe L, 
napi. L. 
oanidia. 8p. 
brasHica^. L. 
phryne. Fb. 
daphe. Mre. 
pallida. Sunn, 
licheno&a, Afre. 
ewhgeie. Cr, 
neri88a» Fb, 
zeuxippUB, Cr. 
eaaaida, Fb. 
coronia^ Or* 

copia. Mre. 
nama, Mre. 
amhtL, Wall, 
andauiana. Sto. 
liquida, Sw, 
namba. Mre, 


libythea. Fb, 
ares, Sw. 
retecta. Svk 
zelmyra. Cr. 
olfema. Sv\ 
iriHnii. Su\ 
hippoides. Mre. 
latifasciata. Mre. 
taprohana. Mre. 
aperta. Mre. 

Prionekis, 

thcfttylis, Dbld. 

Delias. Hb. 
belladonna. Fb, 
horsJieUUi. Gray, 
samla. Mre. 
rJirywrrhea. Voll. 
ithiela. Bull, 
heritida. Mre, 
Jtavnlha, Bull, 
adelma. Afitis. 
boylei. ButL 
zelima. Mitia. 
heareayi, Btl, 
surya. Mitia. 
jmtrua. Leach, 
amarantha. MiUa. 
lativitta, Leach. 
Hubnubilht. Leach. 
euchariH. Durry. 
hy par etc. Fb. 
epicharie. Gdt, 
thysbe. Cr. 

ptyraram. Wall. 
pasithoe, L. 
pormrna. Cr, 
aglaia. L. 
dione. Drury. 
diBoombesi. Boisd. 
oraia. Doh. 
aplendida. Roths. 
agostiua. Hew, 
meBentina. Cr. 
aurota^ Fb. 



494 JOURi^AL, BOMBAY NATURAL BISTORY SOCIJSTY, Vot. XV. 


Eronia. Hb. 
hippia. Gdt. 

pingcksa, Mre, 

Taleria. Fb. 
goM. Feld, 
annais, Boug, 
indica, Dbld, 
avatar. Mre. 

Fam. VI. PapilionidcB. 

Parnassius, Om. 
jacquemontii. Boisd. 
himcUageneis. Elw. 
chitraiensh. Mre. 
impunclaia. Butl. 
nirius. Mre, 
epaphuH, Ober. 
hardwickii. Gray. 
charino. Grag. 

Leptookiujuh. Swain, 
curius. Fb. 
meges. Z-S. 
virenema. Bull. 

Aumandia. Blanch, 
liddordalii, Atk. 

Tbinopalpus. Hope, 
imperialis. Hope. 
parrgian. Hope, 
himalaicus. Roth, 
imperatrix. de N. 

Papilio. L. 
agetes. Westw. 
glycerion. Gray. 
paphm. de N, 
rnandarinus. Roth. 
HilckinHi. flew, 
aftnamerms, [len\ 
aicibiadea. Fb. 
antiphates, Boisd. 
pompilius, Fh, 
epaminondas, Ehn^ 
naira. Mrej 
nebuloms* Bull, 
laeetrygonum. W-M. 
nomias. Esp. 


ineges, lib, 
mamus, Odt, 
peraomius, Fyhst, 
orestes, Fb. 
machaon. L. 
sikhimends. Mre. 
asiatica, Mre. 
ladaketms, Mre, 
dcmolius. L. 

erythunim. Cr. 
aarpedon. L. 
demoplion. L, 
teredon, Feld, 
thenuodasa, Simn. 
jason. L. 
telephus, Mre, 
ajdon, Feld, 
cfiiron. Wall, 
acheron. Mre» 
doson. Mre. 
eurypyliis, lib. 
hathycles. Elir. 
mecisteue. Dint. 
agamemnon. L. 
dorylas. S. 
aegistus. Cr. 
polictor. Boisd. 
peeroza. Mre. 
ganem. Dbld. 
trinrnphatvr, Fruhst 
dgnificam. Fruhst, 
[)ariH. L. 

tamilana. Mre, 
buddha. Westw, 
crino. Fb. 

viOfUa/fius. Mre. 
demolion. Cr. 

cresphontes. Hb. 
helenus. L. 
daksha. Mre. 
mooreanus. Both, 
isirara, tehite, 
chaon. Westw. 
prexaepes, Feld. 
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IjfattmonuL. 

L, 

romuha^ O, 
cyrus, Fb, 
aBtyanax^ Fb, 
muUus, Fb. 
stichius. HL. 
nicobartts. Feld. 
<eykini€U8. FM. 
ariatolochia). Fb. 
pohjdorus, Cr. 
diphiluK. Esp. 
huctor, L, 
philoxeriua. Gray. 
polye^ictee. DbUL 
daearada, J7re. 
agenor. L. 
androgeoe, Cr. 
alcanor. Cr. 
vmtor. Jib, 

€8j)€ri. Bull, 
pfutnix. Diet, 
cilix. Dht. 
protonor. Cr, 
laonmlon, Fb. 
rhotenor. Wealw. 
icarius, 

alcmenor. Feld. 
astorion. Wesiw, 
itara. 

varuna, Mre, 
polymnestor. Cr, 
parinda. ^tre. 
rhadamanthiiH. Boiad. 

aeacm. Feld. 
rainos. Cr. 

pompeiue. TF-J/. 
darsius. Gray. 

amphimedon. Dbld. 
oerberua. Feld. 

pompeiuB. Mre, 
mahadera. Mre. 
dratidarum. IF-M, 
ubri$a. Kby. 

16 


clytea. L. 
dusimilie. L. 
echidna, de JI, 
panope. L. 
casyapa. Mre. 
oupapa. Mre. 
papone. Westw. 
maoareiia. Gdt. 
dtriatua. Z^S. 
xcfiucles. Gray. 
agestor. Gray, 
yoviiulra. Mre, 
fjopala. Mre. 

Fam. vn. Heaperiadce. 

Pami'HILa. Fb. 
comma. Tx 

f. dimiia. de N. 
augiaa L. 
dara. Koll. 
mneaa. Mre, 
rnacaoidea. BuH. 
j^aeudomaesa. Mre. 
Tauactuockra, Butl 
mieviua. Fb. 

aagara, Mre. 
coramus. Hew. 
r. nrcenllei. Wats, 

Ami'ittia. Mre, 
niaro. Fb. 

camerfea. ITev\ 

V. inarvides, de N, 

Reran A. Dist. 

diodes. Mre. 

AsTicTorrERUS. Feld. 

septontrioniim. W. M. & de N. 
Atrytonk. Sc, 
feisthamelii. Boisd. 
curmfaacia. Feld, 
alyaoa, Mre, 
albi/aecia. Mre. 
reetricta. Mre, 
folus. Cr. 
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Farnaea* Mro. 
mathias. Fb. 
throw. Led, 
agna, Mre, 
chaya^ Mre, 
mencia, Mre, 
guttatus. Br. & Gr. 
fortunei^ Feld, 
mangala, Mre, 
hado, Mre, 
oonjunota. H-TS. 
narooa, Mre, 
SCOBURA. Elw. & Ed. 
vindUiana. Mre, 
nilgiriana, Mre, 
modesta, Mre» 
Ganoaba. Mro. 

thyrais. Fb, 
AEROMACnufl. do N. 

dubius. Elw. & Ed. 
Iambrix. Wats. 

salsala. Mre. 
SuASTus, Mre. 
gremius. Fb. 
Bubgrieea, Mre, 
Capbona. Watt, 
ransonnetti. Fold. 

taylorii, de N, 
aura. Mre. 
angulata, Feld, 
CELiBNORRUlNUS. Hb. 

ambaressa. Mre, 
flavocincta. do N, 
Coladenia. Mro. 
isdrani. Mre. 
r, Uesa, Mre, 


dan. Fb. 
eacue, Lati, 
agni, de N, 
r,ftUih, Roll, 
Tagiades. Hb. 
attious. Fb. 

oalligana Bull, 
obBouroB. Mab. 

distane, Mre, 
alioa. Mre. 
meetana, Mre, 
Sarangesa. Mro, 
purendra. Mre. 

r. mil, de N, 
dasahara. Mre. 
r. alhicilia, Mre, 
Hesperia. Fb. 
galba. Fb. 
mpmux, Mre, 
evanidus. Bull, 
zebra, BtUl, 
hellas, de N, 
lavaterao. Esp. 
alce(v., Eap, 
dravira, Mre, 
ewinhai. Wale, 
allhecF, III), 
Badamia. Mre, 
oxclaroationia. Fb, 
ladon, Cr, 
thymhron, Feld, 
Hasoua, Mro, 
chrornna. Or, 
alfixis, Mre, 
IsMENE. Swains, 
jaina. Mre. 
fergusonii, de N, 


The following specioi—all to bo found in the Peninsular area, that is to say, India 
iouth of the Indc^-Gangetic plain, or in Ceylon-^^are among tbote of which wc arc most snxioui 
to obtain apecimeni for the Society's Museum:— 

Apatura viraja. Mre. Dlecophora lepida. Mre. 

„ kamarnpa. Mre. „ indica. Mre. 
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Brebia ealtia. Hew. 
Camena cippua. Feb. 
,, eleobia. Qdt. 
deva. Mre. 

Fieria neombo. Boisd. 
„ wardii, Mre. 


Tapilio domolion. Cr. 

r. liomfdon* Mre* 

„ jophon. Gray. 

r, pcindyaiKi, Mre, 
mahadeva. Mre. 

r. dravidarum, W-M* 


We may say alej that we ehall be very grateful for all Hoaperladae, ai the Society^a 


collection) bei>ide« being small and unrepresentative) consists for the most part of very poof 


specimens; also that we cannot have too many specimens of those genera in which the trae 


specific distinctions are still doubltul) Yphthioia, the ^‘puspa” section of Castalias 


NacadubS) the Catopbaga soctiun of Picriaf and the genus Aphnauis. 
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FURTHER NOTES ON THE CLASSIFICATION OF INDIAN 

BUTTERFLIES. 

Bt L. C. H. Young. 

(Ij With reforonoeto the notoon page 299 of this volume, Col. 
Bingham has culled my attention to the fiwt that zayla Dbld. and daraxa 
Dbld. have both hairy eyes, and are therefore true Limenith. This is 
the case, and I do not know how I came to make the mistake. 

(2) Atklla. Tho position given to this genus is also a mistake, tlm 
anteiinre being wrongly desoribod. I am inclined to merge tho gonus 
in Cupha. 

(3) There are a number of Lycsenids not provided for in the table 
published, although well distributed, if not common, in the Indian region. 
These the late Mr. de Niceville classified under the genera Arrhenop^ 
teryZy Manecay J/ofa, Drhia, Zinaipa and Camena* I think they should 
all be included in one — a gonus closely allied to Veiidorixy but 
separable from it by all the 8]>ecies having simple eyes. In Veudoria 
they are hairy. 

(4) In the former paper the various species grouped by Mr. Moore 
in his sub-tiimily Danaimo were separated into two genera— * Hestia and 
Danais — by the presence or absence of anastomosis of veins IJ and 12 in 
the F. W. The distinction, however, is not satisfactor)', as the structure of 
those two veins is different in j>ractioally every species concerned ; and if 
their close aUianoe in other respects be admitted, the character is evidently 
not sufficiently constant to justify its being used for generic purposes. 

A niore natural classification will be as follows : — 

• J . Apex of pneoostal nervuro of H. W, curved backwards 

or bifurcating, so as to form a more or less complete 
procoostal cell ... Euplcea. 

Apex of praecostal nervuro bent forwards, simple 2 

2. ^ Anterior tibiae and tarsi clothed with long hairlike ecales. Limnas. 

^ Anterior tibice and tarsi clothed with short appressed scales 

and generally fringed with thinly scattered long hairs ... Danais. 

• Mr. Moore apparently by a clerical error states the exact 

reverse to be the case. 
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A LIST OF TRAVANCORE BATRACHIANS. 

By H. S, Ferguson*, F.L.S. 

With Plates A, B & il 

{Reckl before the Bomlnv/ Natural IJhtory Socitiy 
on 21, si January lllOl.) 

Thero have been so for thirt^y-foiir species of Batrachlans descTibed 
as occurring in Travancore, three of wliich Imve not been fonntl else- 
where as yet. They are liana aurantiacay Ixalus iravancoricus and 
Bufo fergtisonii. Those have been described by Mr. G. A. Boulenger 
in the pages of this journal, ami I have to record my grateful thanks 
to him for the kindly help and invaluable advice ho has given to mo 
for many years in the study of this class. Of the thirty-four species, 
fourteen are found in the low country, and it 1ms boon possible to as- 
certain the life history and dovelopment of twelve of these. Tliey are 
liana liexadactylay R. cyanophUctisy li. tigrinay R, VmnocharUy i?. 
hrevicepSy Rhacophorus malabaricusj R* maculalusy Microhyla nihra^ 
Af. ornaiay Callula ohsenray Caeopus systoma and Bufo melaiwst ictus. 
Of these the tadpole of liana cyauophlictis has been described by Dr. 
J. Anderson in the Proceedings of the Zoological Society for 1895, page 
6C0, Those of Bufo melanostivtuSy Rana tigrina and Microhyla ornata 
liave boon described by Captain S. S. Flower in the same Proceedings 
for 1896, page 911, and 1899, ])p. 892 and 902 respectively. The tad- 
jmles of the remaining eight s])ecios have not, I believe, been hitherto 
described, I tried on several occasions to colldv,.. keep the tadjudes 
of those frogs and toads found only on the hills; but they would not 
bear transport to the low country, and invariably died. As I was un- 
able to study them on the hills, and to watch tlioir dovelopment on the 
spot, I have been reluctantly compelled to give up the attempt to get 
at the life history of the hill forms. In noting the development of 
the low-country ones and in describing the tadpoles I have been greatly 
assisted by the museum preparator, Mr, Shankara Narayana Pillay, 
and by the museum draughtsman, Mr. C, R, Mudaliar, who has drawn 
all the iliagrams. The measurements and descriptions have been taken 
from live specimens. 



600 JOURNAL, BOMBAY N^iTORAL HISTORY SOCIETY, Vol. XV, 

ORDER : ECAUDATA. 

Series: FtRMtsrEliNtA. 

Family: RanID^. 

1. Rana This frog is common In the tanks and {>ond» 

round about Trovandrunu It is thoroughly aquatic and soems rarely to 
leave the water. The brooding season appears to last from July to 
September. I have only bad the tadpoles brought to me and have 
not seen the eggs. 

Tadpoles . — Length of boily two and one-third times its width, abotit 
half the length of the tail# Nostrils much nearer tlie end of the snout 
than the eye. Eyes on the side of the head, a little nearer to the 
spiraoulum than to the end of the snout. Distance between the eyes 
twice that between the nostrils, more than twice the width of the 
mouth. Spiraoulum on the loft side direoted baokwanls and upW'ards, 
situated nearer the anus than to the end of the snout, visible above 
and below. Anal opening on the middle line through a transparent 
tube carried well back beneath the tail. 

Tail . — Length throe and a half times its depth, very neutedy pointed. 
Upper crest as deep as the lower. Depth of the muscular portion 
half the total depth. 

Movilw — Beak horny, black on the edges, paler interiorly. Upper lip 
with one row of teeth on the edge ; lower lip with two uninterrupted 
rows of teeth, the lower of which is on the edge. Papilla) on the 
sides of the lips. 

Colour (in life), — Olive green, paler at the sides, with some silvery 
marks near the eye. Abdomen white, opaque l)ehind, transparent with 
silvery dots on forepart. Tail pinkish olive, mottled and spotted with 
light brown. Length of body 16 mm. Length of tail 31 mm. Breadth 
of body 7 mm ; ilepth of tail 9 mm. Toes completely webbed. The 
tadpoles are vegetable feeders in all stages, but as soon as the transfonna- 
tion is complete they become carnivorous. 

2. Rana cyanophlictis.^Thh is one of the commonest and most 
abundant of frogs. Numbers may be met with at any time of the year 
on the borders of tanks and ponds, or floating on the surface of the water. 
When disturbed on the banks they jump into the water and skim along 
the top of it in a succession of leaps for ten or twelve yards. They 
can do this oven when floating, but only for a yard or two. I agree 
with Captain Flower that Rana tigrina has not this habit but invariably 
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dives if disturbed either on the bank or when floating ; and I have 
never seen Ra?m heocadactyla perform in this way. 

The tadpole has been described by Dr. J. Anderson. It varies much 
in size and I have always obtained the largest specimens hero from ponds 
near the sea. In his description Dr. Anderson gives the anus as direct* 
ed to the right. I have found it to be on the median lino. The breeding 
season seems to last throughout both naonsoons, as tadpoles may Ije found 
any time between Juno and November. The embrace is axillary, the 
hands of the male holding the female, which Is much the larger, witli the 
hands well dug into the axils. The eggs are deposited in paddy fields 
and ponds in a mass of frothy secretion. Toes of tadpoles webbed to tho 
tips. The tadpoles feed both on water weed and on flesh, 

3. Rana vemmsa . — I have found specimens of this frog in running 
water at an elevation of four thousand foot on tho hills, and on one 
occasion obtained one in Trovandrum, but this ai)pears to liavo been an 
exceptional occurrence. 

4. Rana iigrina , — This fine bull-frog is very common throughout 
the low country. It is a regular cannibal and feeds readily on tho young 
of its own species. In ctiptivity it will oat raw moat and on one occasion 
a spocimon seven inches long ate another which wus hardly loss in size, 
Tho breeding season begins as soon as the rains sot in in May. The 
embrace is axillary, the hands of the male clasp tho female just 
above, but not in the arm pits. The eggs are deposited in a frothy 
mass. 

The tadpole has boon described by Cupt. Flower, but in his degcription 
of tho mouth he has omitted to mention that in tho muoous membrane of 
tho upper jaw behind the beak and separated from it, there is a black 
heart-shaped horny area which can bo seen when the mouth is well 
opened, also that there are similar but smaller areas at the angles of the 
mouth in tho upper jaw. Toes nearly entirely wohhed. Tadpoles aro 
carnivorous. Tlje variety c^ylanica with a long inner metatarsal tubercle 
also occurs. 

5. Rana Umnoeharh . — This is common througbont the low country, 
especially in paddy fields, and a variety hrevipalmata is found on tho 
hills. Capt. Flower says that at Singapore “ it does not attempt to 
escape by jumping into the water, but oven if touched, squats down close 
so is easily caught. Tho individuals I met at Ohumar hml Ihis habit, 
but elsewhere, at Taiping, Bangkok, &c., 1 have found them very agile 
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and difficult io I have net met with any of these supine iit- 

dividuals, but those I have seen have been invariably agile and an^dous 
to escape oaptUre* 

Tadpoles may be found throughout July, Lengih of body two and 
a half times its breadth, not quite half the length of the tail. ^Nostrils a 
little nearer the end of the snout tlmn the eye. Eyes on the sides of the 
head equally distant from the end of the snout and the spiraciUum. 
Distance between the eyes twice that between the nostrils, three times 
the width of the mouth. Spiraciilum on the left side, directed straight 
backwards, situated nearer the anus than the end of the snout, visible 
above and below, anal opening on the middle line. 

TaiL — Length three and a half times its depth, obtusely pointed. Up- 
per crest nearly twice as deep as the lower. Depth of muscular portion 
more than half the totid depth. 

Mouth. — Beak black and horny. Upper lip with one row of tooth on 
the edge. Lower lip with two uninterrupted rows of teeth within, the 
lower of which is about half the length of the upper. Papilla) moderato 
in size, present both on the sides and below. 

Colour (in life). — Body pinkish-brown, paler at the sides with dark- 
brown markings, alxlomen dull-wdjite, chin more or less tmnsparent. 
Tail lighter than the body with reddish-browm markings through- 
out. 

Length of body, 12 mm. Length of tail 25 mm. Breadth of body 
5 nun. Depth of tail 7 mm. Toes half-webbed. 

The tadpoles are vegetable feeders in all stages. 

6. Rana brevtceps . — Fairly common in the low country. No 
specimens received from the hills. 

Length of body one and three quarters its breadth, about 
half the length of the tail. Nostrils a little nearer the end of the 
snout than the eye. Eyes on the upper surface of tlie head, nearer the 
and of the snout than the spiraoulum. Distance betw^een the eyes one 
and a quarter that between the nostrils, equal to the width of tho 
mouth, Spiraoulum on the left side directed l)ackw^ards and upwards, 
situated nearer the end of the snout than the anus, visible above and 
below. Anal opening on the middle line. 

rai7.— Length a little more than four times tho depth, acutely pointed. 
Upper crest nearly twice as deep as the lower. Depth of muscular 
portion half tbe total depth. 
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Beak black, horny, upper mandible with a blunt tooth- 
like prominence in the middle, lower finely serrated. Two rows of teeth 
within the upper lip, the lower of which is interrupteil. Three rows of 
teeth within the lower lip, the outermost short, less than half the 
length of the middle row, which again Is shorter than the upper. Short 
fleshy papilla present on the sides. 

Colour (in life). — Body above pinkish-brown with dark-brown spots 
and markings* Below greyish-white with some fine brown markings. 
Tail rather lighter with large dark-brown blotches, which are more 
numerous towards the end. 

Length of body* 14 mm. Length of tail 27 mm. Broiidth of body 
8 mm. Depth of tail 6 mm. Toes half- webbed. 

7. Rana This little frog is only found in forest and usually 

only on the hills, but on one occasion one was found at Bombayum 
about ten miles from Trevandrum in the low country. 

8. Rana eUrtipis. — A single specimen of this frog was taken at 
Pirmord at an elevation of 3,000 feet. 

9. Rana temporalis, — This is only found on the hills at considerable 
elevations. Specimens have been found at Pirmerd in Central Travan- 
cora and at Ponmudi in the south, at about 2,500 ft. elevation. 

10. Rana aaraniiaca, — A single specimen of this very pretty frog 
was found in Trevandrum by the museum collector in a bush. It has 
been described by Mr, Boulenger. 

11. Mierixalus opisthorhodus. — Several specimens of this little frog 
I obtained at an elevation of 3,000 feet in a mountain stream at 
Chimanji in South Travancore in May. I caught several tadpoles in 
various stages from the same pool, but unfortunately they were placed 
in spirit too weak to preserve them, and the teeth were mor6 or less 
rubbed away, so it was impossible to desciibe them. 

12. Micrixalus A few specimens of this were obtained at 

difibrent times from the same locality as the last. 

13. Nyctibatrachus major, — This has been obtained only at Pirmerd, 

14. Rhacophorus malabaricus. — This is a common frog in the low 
country and some times enters houses. I have often found it taking up 
its abode in a hanging fern basket or in an orchid pan. The breeding 
season lasts from June to November and tadpoles may be found in all 
stages between these months. The female makes a nest, usually in the 
neighbourhood of a pool of watei^. It is formed of a white frothy seore- 
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tion and is attaobed to the leaves of a tree or shrub overhanging the pool 
or close to it. Within twenty-four hours the outside of the nest attains a 
parchment-like consistency and becomes brownish in colour. The eggs 
are within and the tadpoles hatch out from them and feed in the 
nest until the external gills are absorbed. They then drop out of the 
bottom of the nest, and if they do not at once fall into the water they find 
their way to it by wriggling along. Sometimes before the outside of the 
nest has hardened, a species of blow-fly lays eggs in it and the maggots 
feed on the frogs^ eggs and pass their pupa stage in the nest. The tad- 
poles are carnivorous from the time they reach the water. 

Tadpoles , — Length of body twice its breadth, more than half the length 
of the tail. Nostrils equidistant from the eyes and the end of the snout. 
Eyes on the upper surface, situated nearer the spiraculum than the end 
of the snout. The space between the eyes more than once and two- 
fifths that between the nostrils, equal to the wiilth of the mouth. Spir- 
aculum on the left side directed backwards and uj^wards equidstant from 
the anus and the end of the snout, visible from above and below. Anal 
opening on tho right when the legs first appear, in later stages on tho 
middle line. 

Tail , — Length more than three times the depth, which again is deeper 
than the boily. The muscular portion is less than half tho total depth. 

Mouih . — Beak black, slightly serrated. Seven or eight rows of teeth 
on the upper lip, the first of which is on the edge. The first two rows 
are continuous, the third is narrowly interrupted in the middle, the re- 
mainder are broadly interrupted by the beak. There are three uninter- 
rupted rows of teeth in the lower lip. Fleshy papillie on the sides. 

Colour (in life). — Body purple closely dotted with dark-brown, tail 
lighter. Length of body 16 mm., length of tail 26 mm., breadth of 
body 8 mm., depth of tail 7 mm. The tadpoles are carnivorous. The 
toes are nearly entirely webbed. 

15. RhacophoTUB maculatus. — The “ Cbunam Frog ” is very com- 
mon In the low country and often enters houses. It is very fond of sit- 
ting in the Venetians of a door or window during tho day and coming 
out at night to feed. It has a remarkable power of changing its colour 
to suit its surroundings. The breeding season lasts from June to Nov- 
ember. The eggs arc placed in pools in paddy fields or in ponds in a 
more or less rounded mass of frothy secretion. The basin of the 
fountain in the public gardens is a favourite breeding place. Sometimes 
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the egg mass is allowed to float free, sometimes it is fastened to the sides 
of the basin and sometimes it is placed on the edges clear of the water. 

Tadpoles. — Length of body twice its breadth, more than half the 
length of tho tail. Nostrils nearer the end of the snout than the eye. 
Eyes on the sides of the head a little nearer to tlio spiraculura than to 
the end of the snout. The distance between the eyes twice that between 
the nostrils and twice the width of the mouth. Spiraculum on the left 
side direoted backwards iuid upwards, and nearer tho anus than the end 
of the snout, not prominent. Anus on the right. 

TaiU — Length more than three times its depth, acutely pointed, lower 
crest deeper than tho upper, the anterior portion extending a little beyond 
tho origin of tho legs, muscular portion more than half the total depth. 

Mo\tth . — Beak black, tho upper mandible having a median tooth-like 
prominence, edges of both smooth, upper lip with four rows of teeth 
within it, the first continuous, the remaining three l>roadly interrupted 
by the beak. Lower lip with three uninterrupted rows of teeth. PapillsB 
absent. 

Colour. — Body upper parts light yellowish green with light-brown 
markings, tail light pinkish. Under parts white. Caudal crests upper, 
grey dotted anteriorly with fine brown markings, lower crest immaculate. 

The tadpoles are carnivorous. Toes more than half webbed, length of 
body 16 mm., length ofbvil 33 mm. Breadth of body 8 min. Depth 
of tail 10 mm, 

16. Ixalus leucorhims. — This little frog has only boon sent to me 
from Pirmord, 

17. Ixalus beddomii. — Only found on the high range in the north 
and at tho summits of the hills in the south, 

18. Ixalus variahilis . — I have only taken this frog in a swamp at 
Chimanji at on elevation of 3,000 feet. 

19. Ixalus chalazodes. — I have not come across any specimens of 
this, but as it is recorded from Travanooro I include it in my list. 

. 20. Ixalus glatidulosHs . — Fairly common about Pirmenl, , 

21. Ixalus travancoricus. — The typo of this was taken at Body- 
naikanur on the high range and wap described by Mr, Boulonger in 
Vol. VI., p. 450, of this journal. 

Family, — Engystomatidee. 

22. Mdanobatradm indicus.^This frog is recorder.! from Travanooro 
and the Anaimalai Hills, but 1 have cot come across it personaHy* 
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23. Mierohyla fuira.— This Uttlo frog is feiriy common in the low 
country, but not easy to find, os it is strictly noctnmal. The breeding 
season lasts from Jane to November. The eggs are found floating in 
flat transparent masses ; each egg is hexagonal and has a diameter of 
5 mm. 

TadpoUs, — Length of the body about one and a half times its breadth, 
less than half the length of the tad. Nostrils placed close together on 
the upper surface of the head, nearer the eye than the end of the snout. 
Eyes on the sides of the hood, nearer to the end of the snout than to the 
spiraoulum. Distance between the eyes six times that between the nostrils, 
two and a half times the width of the mouth. Spiraoulum on the middle 
line opening into a transparent sheath of skin directed downwards and 
backwards close to the anus, which also opens in the middle line in the 
lower edge of the suboaudal crest. 

Tail, — Length four times its depth, very acutely pointed. Lower 
crest twice as deep as the upper. Depth of the muscular portion more 
than half the total depth. 

ifbutA.— This has neither horny beak, labial teeth nor papillse. The 
lower lip is contractile, and as Capt. Flower describes it, is continually 
expanding and oontraoting. 

Colour (in life). — Body almost transparent, above reddish pink with 
very fine dark-brown spots, only visible as such with a lens. These 
form dark marks over the eyes and nostrils, and they also form a more 
or less diamond-shaped figure on the back. Both the crests are densely 
spotted towards the end. Length of body 11. Length of tail 25. 
Breadth of body 3 mm. Depth of tail 6. Toes at first completely webbed. 

24. Microhyla ormta. — Like the last this frog is nocturnal, and 
during the day may be founl bidden under leaves or stones. It is 
fairly common in Trevandrum, and tadpoles may be found in June and 
July. They have been described by Capt. Flower. The eggs are laid in 
flat transparent masses. They are irregularly shaped and considerably 
smaller than those of Mierohyla rubra, having a diameter of 2 mm. 
only. Toes at first completely webbed. 

25. Ccdlula obecura. — Of the habits of this little frog I can say little 
except that they are noctnmal. I have not found it on the bills. One 
specimen I found in the tin pot of a putting hole on the Beridenoy 
links. I have only lately obtained the tadpoles in the month rf July, 
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Tadpoles . — Length of body one and a half times its breadth, more 
than half the length of the tail. Nostrils inconspicuous, situated 
nearer the eye than the end of the snout. Eyes on the sides of the 
head, nearer to the end of the snout than to the spiraculum. Distance 
between the eyes more than four times that between the nostrils, more 
than half the width of the mouth. Spiraculum on the median line 
directed backwards and downwards, situated nearer the anus than the 
end of the snout. Anal opening on the middle line. 

Length more than twice the depth. Obstnsely pointed. 
Upper crest about as deep as the lower. Depth of muscular portion less 
than half the total depth. 

. Movih . — No hard beak, teeth nor papillso. 

The lower lip is more or less contractile. 

Colour (in life). — Body above greenish-brown, mottletl with darker 
brown, sides and underparta paler and without markings. Tail pinkish 
spotted with brown. Orests transparent, spotted with minute brown 
specks. 

Length of body 18 mm., of tail 27, breadth of IjoJy 12 mm., depth of 
tail 9, toes about one-third, webbed. 

26. Callula triangularis . — I have only obtained this at Cbimanji 
at an elevation of 3,000 feet under stones and logs. I know nothing of 
its habits. 

27. Cacopus systoma . — This burrowing frog is fairly common in 
the low country, but not much in evidence, as it is entirely nocturnal. 
The breetling season Is in June and July. Tbe eggs are globular and 
are placed in large irregular masses, which may be found floating in the 
paddy fields. As development progresses, the eggs sink. 

Length of the body nearly one and a half times its breadth, 
more than half the length of the tail. Nostrils nearer the eye than the 
end of the snout. Eyes on the sides of the head nearer the end of the 
snout than the spiraculum. Distance between the eyes five times that 
between the nostrils, two and a half times the width of the mouth. Spira- 
culum on the median line directed downwards and backwards, situated 
close to and in front of tbe anus, which also opens in the middle line. 

Taff,-— Length three and a half times its depth, acutely pointed. 
Upper crest about as deep as the lower. Depth of the muscular 
portion less than half the total depth. 
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barJ beak, teetb nor papillea. 

Both upper and lower lips simple. 

Colour (in life). — Body above greenish-brown, the sides lighter, mottled 
with white passing into greyish white below. Tail greenish-brown with 
darker markings. Upper crest edged with white, interrupted more or 
less by the dark markings. The white edge is more conspicuous on the 
lower crest and is continuous for the first two-thirds of its length. 

Length of body 10 mm., length of tail 17 mm., breadth of body 
7 mm., depth of tail 5 mm., toes slightly webbed. It is difficult to ?ay 
on what the tadpoles of the Engystomatidse feed, unprovided as they are 
with teeth. Their mouths are continually expanding and contracting, 
and I conclude that they must take in infusoria. They do not appear 
to search for these on water weed, but in captivity they float about in 
the jar in an aimless sort of way. Tlie transparent tadpoles of the 
genua Microhyla are very delicate and are most difficult to rear. Those 
of Callula ohscura and Cacopus systoma are not so delicate. They can 
be at once recognised by the spiraculum opening through a more or 
loss transparent sheath just in front of the anal opening. Captain Flower 
has already pointed out that the remarkable feature of the tadpoles'^ 
of Microhyla omata is “ that the hind feet are for a time completely 
webbed, the web is very fine and colourless ; when the young frogs 
leave the water this web disappears.'^ This is true also of the tadpoles of 
Microhyla rubra except that the web does not almost entirely disappear 
as in jtf. omata, but persists for about a thinl of the length of the toes, 

iSeries : Arcxfbra. 

Family: Bufonid.®. 

28. Bufo fteAfowwi.*— This little toad has been recorded from the 
Travancore hills by Col. Beddome. I have not come across it. 

29. Bufo melanosticiuB. — This is a very common toad both on the 
hills and in the low country. Small specimens are very fond of taking up 
their abode underneath the edges of the matting in rooms on the ground 
floor whence they come out at dusk. The breeding season begins as 
soon as the first showers set in in May and lasts through June. The 
embrace is axillary. I have nothing to add to Capt. Flower's descrip- 
tion of the tadpoles. 

30. Bufo parietalis. — This fine toad is confined to the hills where it 
may be met with up to 3,000 feet. 
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31. Bufo ferguBonii , — The type of this species was found in a hole 
in the parade ground in Trevandrum and was described by Mr. Boulen- 
ger in this journal ( Vol. VII, p. 317) ; since then I have secured many 
specimens. A fevourite place for them is in white-ants’ nests. Tliey 
are very slow in their movements and run oftoner than hop. In 
captivity they do not seem to be at all put out by being handled. I 
have not as yet found the tadpoles. 

ORDER : APODA. 

Family : Cceciliidcp. 

32. Icthyophis glutinoius.^^Y airly common on the hills. I have 
not found either eggs or young. 

33. UrmotyphluB o.vyurus . — A single specimen of this was taken at 
Ponmudi at an elevation of 2,500 feet. 

84. Gegenophu carnosus . — A single specimen taken at Kallaar at 
the foot of the hills at about 500 feet elevation. 
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MISCELLANEOUS NOTES, 

No. I.-~.NOTES ON THE BREEDING OP CERTAIN BIRDS NEAR 

DARJEELING. 

101. Grammatoptila Mriata , — This is one of the commonest of the langh* 
ing thrushes in this district. It frequents high forest^ chiefly from 5 to 
7^000 feet, and is found sometimes in pairs, but more often in parties, ^hich keep 
more to the crowns of the trees than most of their allies. They are very 
noisy birds, with a variety of more or less' discordant calls. 

• I found a nest of this species on the 7th June in a dense thicket 
of oak and symplocos poles and saplings in a lofty forest at about 
6,500 feet. 

The nest was in a fork near the top of a sapling of the latter species, about 
10 feet from the ground. It is a somewhat neat but massive structure made 
of moss with a few bents, and lined first with twigs and then with a layer of thin 
brown roots. 

It measures 7** in external diameter and 6'^ in height, the cavity being 
across and 2^^' deep. 

The eggs, two in number, were slightly incubated. They are of a uniform 
rather pale, blue and fairly glossy. 

They measure l*28''x*91'' and 1*26'' x *90" respectively, 

182. SUHparus castaneicsps , — ^These little birds are common in the forests 
from 6,000 to 8,000 feet in these hills. They hunt in parties together with 
various species of Oryptolopha, Phylloscopus, Abrornis, Ac. 

The name Sittiparus (or better still Certbiparus proposed by Hodgson) is most 
appropriate, for in addition to their tit-like habits they frequently climb upon the 
vertical trunks of trees, clinging to the bark or moss, and searching every cranny 
or crevice for insects. 

I found a nest of this species on the 25th May at about 6,500 feet on Mt. 
Tonghe. It was built up against the moss-covered trunk of a tree, 9 feet from 
the ground. It was domed and roughly spherical (not oup-ehaped as described 
in the Fauna of B. I.), 6'^ in diameter, and composed externally of moss 
followed by a layer of dry bamboo leaves and lined scantily with black hair-like 
rhizomorph. 

This latter substance, which is often mistaken for hair or black roots, is really 
the mycelium of a fungus, which hangs down from the branches of trees in 
damp shady jungle in the form of long thin strands which are tough, black and 
shiny. 

It is used by many kinds of birds, s.p, Liothrix lutea, as a lining for 
their nests, often to the exclusion of all other substances. 

The nest contained 4 rather hard-set eggs, broad ovals, white, blotched and 
speckled, in a dense, dark ring towards the large end, with two shades of brown, 
and some underlying pale purplish-black markings. 

The measurements of the 4 eggs gave a mean of *70^'x*56^« 
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I97« DtymoeharB9 cruralii.-^ThiM bird is not uncommon in iho dense mossj 
forests from 6 to 8,000 feet. It has a pretty, short song of a few notes, which, 
luiwevet, end up harshly. 

I found 7 nests of this species this year between the 15ih June and 15th July. 
They were all domed structures composed entirely of moss lined with fine 
roots with a large opening, about 2* to 2^" across, on one side. 

They were all built up against tho vertical face of a moss-eovered rock or 
tree trunk, the nest being so- neatly incorporated into the mossy covering of 
iha rock or tree that it was almost impossible to say where the nest began and 
where it ended. The entrance to the nest is often parallel to the face of the rock 
#r tree and is so artfully concealed that the presence of a nest is rarely suspected 
until betrayed by tho exit of the parent bird. 

I much doubt whether this species ever builds a ** shallow cup-shaped nest in 
iNrUshwood as described in “ Nests and Eggs,” by Oates. 

The full complement of eggs is 3, though only 2 are sometimes laid. 

They are long ovals, pure white, with a slight gloss. 

The mean of the measurements of 15 eggs gave *20''x*64", 

2U1, I'Bda ^yardventris. — This species is common up to 7,00<1 feet in 
summer, where it breeds, retiring to the warm valleys in winter. It is a great 
skulker, resembling the next species in its general habits. 

It has a very loud short song of about half-a-dozen notes which it utters at 
intervals, chiefly in the spring. 

I found two nests at 6,500 feet and 7,000 feet on the 5th June and 5th July 
respectively. They were placed in low brushwood in rather open high forckS 
about 1 foot from the ground, and were entirely made of moss and moss roots, 
being domed 1** high and 5^^ wide and lined with a compact pad of fine moss. 
The entrance is a circular hole near the top, in diameter. 

The eggs, 3 in. one case and 4 in the other, are long ovals pale-pinkish, spotted 
and freckled all over, but especially at the largo end, with bright chestnut in one 
slutch and dull brick-red in the other. 

The measurements of 7 eggs give a mean of HV* x *50\ 

202. Oligura castanei eoronaia, — This pretty little bird has, like Tesia, the 
habits of a wren, and frequents brushwood under high forest, rarely ascending 
more than a few feet above tho ground. It is common in the neighbourhood 
pi Darjeeling at all elevations up to 8,000 feet, according to season, and breeds 
in the upper portion of its range. 

It has a loud shrill call of 4 notes resembling that of Culkieapa eeyUitemis, 
which it utters at intervals as it moves restlessly about in thick cover. 

Tho accounts of the nidifioation of this species given by Hodgson and Jerdon 
are oonflioting, so that I was much gratified when 1 ieund a nest this year after 
several seasons of fruitless search in the past. 

This nest I found on the 8th July in an oak fored near the top of a ridge 
eievation 7,500 feet. It was woven into, and suspended from, a branchlet of 
Viburnum ruberernr at a height of 3 feet from the ground. The surrounding 

18 



6l2 JOURS AL, BOMBAY NATCRAL UISTORY SOCIETY, Yol. XV. 

fote^t was debse and Ihe vegetation was draped with moss. No attempt bad 
apparently been made at oonooalmont, but the nost might easily have passed for 
one of the numerous similar lumps of moss sticking in the shrubs and branehea 
of the trees. 

I disturbed the bird from her nest at 5 p.m., and she returned in 20 minutes^ 
The nest contained 2 fresh eggs. 

It is neatly but rather flimsily built of moBB; inside there is a layer of fine 
roots and lastly a scanty lining of feathers. 

The eggs are long ovals, with little gloss, of an almost uniform dark terra- 
cotta or dull chestnut colour, duller and lose uniform than the eggs of a 
Prinia, and with a very faint cap of mottlings of a darker shade at the 
larger end. 

They measure '73'^ x *62" each. 

357. — Pnetpyga pusilla, — This is the common wren of the temperate hill 
forests in these parts. Its usual note is a monosyllabic, shrill whistle which is 
repeated at regular intervals. This note is alternately higher and lower, with 
a semitone dilierence between the two. 

I found 8 nests of this species all placed np against the vertical face of a 
raoss-oovered rock or tree. Tliey were all exactly similar to the first type of 
nest described by Mr. Stnart Baker in the 1890, page 322, but were never 
more than 3 or 4 feet from the ground and the maximum number of eggs in 
any nest was 3, whereas some nests coiitainod only 2 incubated eggs. 

The measuremenfcH of 1 0 eg'^s gave a mean of *77" x •50", 

433, Crptolopha burkii, — This species is the commonest of its genus in these 
parts, taking the place of C. xanthoschUta which is so common in the N,-W, 
Himalaya. 

I found two nests on the 7th July containing, respectively, 3 and 4 fresh eggs. 
They were built on a steep bank at 6,5(H> feet in a rather open piece of forest 
where fellings had just been carried out. The nests are globular in shape, 
4p' in diameter, with an entrance hole 2"x 1" (twice as wide as high). They art 
composed externally of dry leaves, grass and moss, arched above chiefly with fine 
dark rootlets, and the egg cavity is lined with a thick layer of dense soft green 
moss. The eggs are, of course, pure white with slight gloss, and the mean of the 
measurements of 7 eggs gave '61"x'47". 

444. Tickellia hodgsojii, — This small warbler is found, but is not common, 
between 6,000 feet and 8,000 feet throughout the year. Its note is a single, 
long-irawn, very shrill whistle, followed after an interval of 10 seconds or so by 
two notes, the second of which is the lower of the two. 

The nest of this bird has, I believe, never been described, 

I came across one on the 6th June in a thicket of saplings in a lofty forest at 
about 6,800 feet. 

The nest was placed in a fork at the top of a symplocos sapling, 7 feet from 
the ground. It is roughly egg-ehaped with a hole IJ" in diameter near the top; 
and measures 6" in height by 3^ in width. It is compos^ entirely of dry 
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leayes (chiefly bamboo), with a lining of black rhieomorph, and, laatly, maide 
the latter, a second lining of bits of soft dry bamboo leaf. 

The ogg?, in number, wore nearly fresh. They have little or no gloss. 
The ground colour is pda claret and they are spotted, speckled, and streaked, 
chiefly at the Urge end, with darker claret markings. 

The maan of the maasurenntitH of 3 eggs gives *03^' X '47'* 

447. Horornh 6rurtc«cert«.— This species is found in the Mating bamboo forests 
which fllotha the hill sides on the Singalila range of hills from \i to 11,000 feet. 
It replaces TJ. fortipea at these higher olovations, the latter species being oommon 
from 5,000 to 8,000 feet. The note of this bird is without exception the most 
striking and peculiar of any I have yet come across. It consists of a series of 
four long-irawn whistles, each lasting several seconds and each being in turn 
considerably higher in the scale than the one which preceded it. This is fol- 
lowed by a quickfy repeated scries of up and down notes resembling the call of 
Orcocorya aylv'inua (a bird not found in those hills). I did not find the nest of 
this bird, but 3 eggs were brought me by an intelligent Ijepcba in my employ 
whom I had sent up to Mt. Tonghe in search of nests of JautJu chhchi ocell^ta. 
Ho brought me those eggs as being those of II, foriippa^ which they evi- 
dontly are not, fit’slly from the colour being quite different from that of the 
eggi of this bird and secondly because II, fortipea is not found in the bamboo 
forests at 3,5(10 feet whore ho obtained the eggs in question, whereas 
H. bnimacaua is fairly common there. 

The eggs are rather broad ovals with a slight gloss, of a rather dark oheatnut 
colour with a darker ring of markings near the largo end. 

The average of the measurements of 3 eggs gives GS" x *50". 

I hope to be able to confirm this find next year, which of course is rather 
inconclusive at present. 

553, Hemicheliilou ferruyinea.^Thw is the common flycatcher between 6 and 
fl,000 feet, frequenting open glades in lofty oak forest. J found 3 nests in June 
and July at about 7,000 feet. Two were almost inaccessible, built on slight 
projections caused by broken branches near the top of big dead trees, 4-0 or 50 
feet from the ground. The third was on the side of a branch of a small tree 
[Turpinia pomifera) about 10 feet from the ground. 

The nest is composed of moss lined with a mixture of white Iwhen and black 
ihizomnrph. The egg cavity measures 2" across by 1^" in depth. 

It contained 2 fresh eggs (the other nests contained 3 young ones in each); the 
figga are in shape broad ovals with slight gloss. The ground colour, a here 
visible, is palo-greon, which, however, is obscured by a uniform freckling of pah) 
pinkish-brown markings which form a cap at the larger end. 

The eggs measure *75" x *57" and *70" x *50 ' respectively. 

887. JC-hopyga ignicanda. — This beautiful sun bird affects higher altitudes 
than any other species with which I am acquainted. It is found in summer in 
• liHe forests of silver fir and rhododendron between 10 and 12,0(K) feet, doscend- 
‘ tUg m winter to 6,000 feet or even lowor. (I observed this species also at 11,000 
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iMt near ilie head watera of the Tone river in Tehri-€hirhwal-*N« W. fi[iaiai». 
liya.) In the Mpring and early aninTiiev ii feeda largely on,ilie honey aecretoA^ 
by the flowers of the varions apeeies of rhododendron found in these hills. The 
nidifioaiioh of this species in North Cachar has been described by Hr. Stuart 
Baker on page 4 of Vol. X of the Journal, but as tbe nests and eggs therem 
described differ materially from mine, I think it as well to describe them. On 
the 27th May while descending a steep wooded slope at an elevation of 11,000 
feet through a forest of silver fir, birch and rhododendron, with an undergrowth 
of dwarf bamboo (^Arutidinaria ariatata) 1 came on the nest of this species 
suspended about 3 feet above the ground from a latteral branchlet of a bam« 
boo which had been incorporated into the nest. It is oval in shape, 6^' high by 
4!> iB diameter, with a smaU round hole 1^'' across near the top. It is composed 
externally of moss interwoven with black rhizomorph. Next comes a layer of 
thin pink papery rhododendron bark followed by a lining of fine grass fiowen 
and feathers. 

The eggs, 2 in pumber, are long ovals, white, mottled and freckled uniformly 
all over, with a fairly dark shade of brown. 

They measure *74^' X and x *50'^ respectively, which would make 
them almost exactly double in volumt the eggs of this species described by 
Mr. Stuart Baker, which measured *56^' x *42" and *64" x *41'M 

1105, Cuculu9 8aturatu8, — On the 3rd J one I found the nest of Niltava aundarm 
at an elevation of 6,300 feet, on a steep bank. It contained 4 eggs, 3 of the 
ordinary Niltava type, and one differing from these both in shape and colour 
which evidently belonged to some cuckoo. Again, on 13th June at 6,000 feet 
elevation 1 visited another nest of Niltava aundara which 1 had obserytid some 
days before, and found it contained a single cuckoo's egg similar to the one in the 
first nest. There were bits of the shell of one or more Niltava eggs lying below 
the nest which bad presumably been ejected by the cuckoo when depositing her 
egg. These eggs are ellipsoidal in shape, white, with a number of minute brow 9 
•pecks, ohiefiy in a rink towards the largo end. 

They measured *85" x ’60" and *81" x *58" respectively, 

Mr. Stuart Baker, to whom 1 sent one of these eggs, informed me that they 
belonged to the above cuckoo. It seems, however, almost incredible that so large 
a bird should lay so small an egg, 

1106. Cucului poUoeephalua. — This is the commonest cuckoo in these hills, 
especially from 5,000 to 8,000 feet. It is rare in the N.-W. Himalayas, being 
confined to the inner ranges near the snows, and at high elevations only between 
8,000 and 11,000 feet. 

On June Isi I shot a cuckoo at about 7,000 feet which turned out to belong te 
this species, being in the rufous phase of plumage. As she lay dying in my hand 
she laid an egg, which had, bowevei^ been smashed unfortunately by s pellet of 
shot. This egg was of a uniform pale terra-cotta colour, 

A fortnight later I found a nest of Drymocharaa cruraUa at 7,500 feet placed Mp, 
against a moss-covered rock in dense forest. It eontainafl ^ tgn ^8^ white 
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iMonging to tliB owner of the nest, and the other of a neatly tinifonn terra* 
•ooita or pinkish ohooolate colour similar in colour to, but barker than, that 
4 aid by the dying ouokoo. 

The egg measures *85^' x ‘66'^ 

This, 1 think, proves beyond a doubt that C. poliootphalw lays a ierr»KM>itm 
coloured egg. 

In this connection I should like to draw attention to the ^descriptioii 
•of a nest and eggs given on page 472, Vol. XI of the Journal. These 
belonged also, E have now little doubt, to Drymochar^B and C. polioeephaluB, so 
4hat the latter would appear frequently to select the nest of the former in 
which to deposit its eggs. 

Moreover, if this nest actually belonged to Drymoeharsi ^ruralii^ tas seems 
highly probable, since the eggs and nest agree exactly with those of that species, 
the range of this bird must extend to the N.-W. Hhnala}^ as far west as Simla, 
at high elevations. 

130l. AUooomui pulehricBllU, — This pigeon is fairly common in the dense 
•oak and chestnut forests between 7,000 and 8;000 feet. I found two nests 
in small trees about 6 feet and 16 feet, respectively, above the ground on the 
2l8t Juno. They were the ordinary platform of sticks and contained each 
one young bird. These I brought up by hand, and they are now denizens 
wf the Oalcitta Zoological Gardens. 

1312. Mttcropygia tumUo, — This is the commonest species of dove in the 
middle hills, about 7,000 feet. I found 6 nests during June and Jnly, the 
usual platform of sticks placed in bushes or small trees a few feet from the 
ground. 

They each contained a single egg only, in various stages of incubation, 
whereas in North Cachar this species appears generally to lay 2 eggs : rid 4 
account of nidffioation by Mr. Stuart Baker on page 361, Vol. X of the 
Journal. 

The eggs found by me are also of two quite distinct types 
Large pointed ovals — average r44''xl'00" 

Small ellipsoid ovals — average l'25''x0’%'' 

B. B. 08MA8T0N, 

I. F, 8. 

M Stpkmhtr 1903. 

No. IL-OCOURRENCE OP THE COTTON TEAL !N OUZERAT. 

With reference to the Note in the last number of the Journal regarding the 
wbsence of records of the occurrence of the Cotton Teal in Guzerat, it may be 
of interest to record that I have shot this bird on two occasions near Baroda in 
December 1901, and again in February and March last, at Mahisa and Sathamba 
in this Agency (Mahi Kantha), 


Saoba, 30^A Auffu$t 1903. 


A. R. MOSSE. 
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No. HI. (a)-.SOMB PANTHER NOTES. 

The following notee on two or three reoent experiences may be of interhit; 
Looking over Vol. XIV of the Journal, Mr, Bright’s account of the strange 
behaviour of a panther reminded me of an incident which occurred lost June. 
I was sitting up over a goat one night in the Danta State, hoping that the 
panther whom I expected would not turn up before the rising of the moon. He 
Appeared and killed when the moon was just above the horizon, but obscured^by 
A cloud ; 1 could just see the goat, which was black and white, but could not 
make out the form of the murderer at all, so determined to wait for a little 
^more light upon the scene. Unfortunately the panther did not seem disposed 
to humour me, and almost immediately began to try and drag the goat away. 
The latter not being very securely tied, J did not see the force of this proceeding 
and fired. The shot was followed by a dead silence for the space of a miunie or so, 
and 1 had begun to think that the panther must have been killed dead, when to my 
astonishment the goat began to move, and the ofending cloud having just got 
out of the way of the moon’s rays, I could dimly distinguish the outline of the 
panther dragging at the goat again. My first shot had been a clean miss, and 
had not disturbed the beast’s equanimity sufiiciontly to make him withdraw a 
single step I The second shot was successful in breaking his back. 

A friend of mine had an almost precisely similar experience in the adjoining 
district a year ago, the panther in his case merely pausing in its meal lor a 
minute or two, after the firing of an unsuccessful shot. 

One day last March, I was beating near D for a panther, who evinced a 

rooted disinclination to take the line indicated for her by the beaters. Twice 
she contrived to break back, but was marked down again. About half-way up 
the hill, near tho foot of which I was posted and about 90 yards distant from me, 
was a tall tree nearly bare of leaves, except for a few at the top. Soon after the 
** honk ” had commenced for the third time, I caught sight of the panther aa 
she sprang up out of the long grass into the trunk of the tree I have mentioned, 
then climbed, like a great cat, up to the top whore she sat down quietly. 

From her look-out in the tree top she watched the approaching beaters for 
3 or 4 minutes, and then, having seen enough, climbed leisurely down and dis- 
appeared in tho grass again. Under the circumstances, the panther’s object m 
climbing a tree would, no doubt, ordinarily be to seek concealment : but why 
then select a tree, which, all but bar© of leaves, was absolutely onsuited to such 
a purpose, more especially seeing that there were, as a matter of fact, several 
trees well supplied with foliage close by ? I suppose it would be unscientific to 
express a belief that the animars ascent into a tall bare tree, calculated to 
afl^ord the best possible view, was one of deliberate choice, made with the sole 
and express intention of studying the disposition of its enemies I 

The end of this panther was an unusual one. I had a longish shot at her, and 
hit her through the body, but she got away for the time being. In the course 
of the following night, however, she, in some way or other, contrived to fail 
into a well, where she was found drowned in the morning. 
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This is not the first instance of the kind^f which 1 have heard, as a ^ase was 
reported to me about a year ago of a panther in another neighbourhood being 
found drowned in a well. Of course they are comparatively thirsty-natured 
beasts, but a panther is not the animal that one expects to miss his footing. 

The following panther story is not a personal experience, but it is perfectly 
authentic; the incident occurred last June not many miles from where I 
was in camp at the time, and the skin of the panther was brought to me a 
few days afterwards. Two men, Koli Thakardas, were in the jungle^ 
cutting wood for hut-building purposes, when a panther sprang out from 
among some rooks and seized one of them by the side. The boy attacked 
(ho was about 18 years of age) did not lose his head, but grabbed the panther's 
jaw with one hand and one of its ears with the other, at the same time calling to 
his brother for assistance. The latter, a strongly-built young fellow, ran up, 
got astride the panther’s back and smashed in its skull with a fairly heavy piece 
of the wood he had been cutting up 1 The panther, a female, must, judging 
from its skin, have been about G feet, or rather less in length. The younger 
of the two Kolia was rather severely mauled, and had to spend ten days in 
hospital ; I saw them both a few days after the incident, and they were noost 
matter-of-fact about it. They brought me, too, the bit of a shiJlelah with which 
the beast had been knocked on the head, and I have kept it as a souvenir. It was 
suggested that the panther might have had a family near by, which would have 
accounted for her unusual boldness in attacking two grown men in broad day- 
light, but although a search was made, no trace of any cubs was found. 

In this Agency, as apparently in other districts, the after effects of the 
famine are manifested, in one direction, in the increase of man-oaling among 
the tigers and panthers. While the irretrievably confii med man-eating panther, 
however, is fortunately a rarity, the number of panthers that have taken to 
occasionally going in for a human meal is considerable. The victim is usually 
seized when asleep, not infrequently from inside a hut. 

A. H. MOSSE. 

Sadra Maui Kantha, 

August iy03. 

No. III. (/0-SOME PANTHER NOTES. 

On the 8th February last, a Biluch lad came to the telegraph office here for 
treatment. He had deep wounds in the shoulder and forehead and slight 
scratches on back and sides. He stated he had been attacked by a panther at 
Butch— 2i> miles to the north-east of the station— and gave the following 
account of his adventure : — 

^ Two evenings ago, one of his father’s bullocks was missing ; he 
tracked it towards the hiUs till dusk, when he found it lying in a nullah, 
alive, but blood was oozing from a wound in its neck. Under a bush, a 
short distance off, he saw an animal, which in the dusk ho took to be a 
jackal, and threw a stone at it to drive it away. The stone struck the 
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•oinMl^ mhkh iiiimedUtely iprtng <m him, kJiookliig him dowh tnl 
veifiog him by the shoulder. Seeing it was a panther, he lay quite 
•till ; and the animal stood over hhn for a short time growling, ihen^ 
walked away ; as soon as it had got a safe distance off he get up and 
ran, the panther making no attempt to follow or to attack him sgaiB. He 
reached his village late that night and next morning the villagers visited 
the spot ; the bullock was dead and had not been touched by the panther 
duxing the night, the latter was nowhere to be seen, and the villagers were 
afraid to make any attempt to find and destroy the animal.” 

The two W’ounds on the lad’s shoulder were undoubtedly due to a bite ; they 
Were deep gaping wonnds, with a passage underneath connecting them, shewing 
that the teeth must have met. That on the forehead was a claw wound down 
to the bone, and those on body were very slight, also due to the claws of the 
animal. 

The lad was a sturdy healthy lad about ten years of age and in a month and 
a half’s time had quite recovered. 

Panthers are occasionally killed by the Biluchis and their skins brought to 
the coast ports for sale, but, aa a rule, the Makran-Biluch will flee at tha 
'Sight of one of these animals. 

W. D. CUMMINGk 

Pbrsian Gulf, 261^ /uly 1908. 

No. IV, -NOTES ON THE NIDIFICATION OF THE INDIAN 
BLACK-BREASTED BAIN-QUAIL (CORTURKJX 
COEOMANDELICA), 

On the 18th of July 1903 the monseen broke in the “ Hissar ” District of the* 
'Southern Punjab, and a short spell of rainy weather was enjoyed. When the 
tain actually stopped, I at once noticed along the grassy banks of the canal and 
also in my garden the well-known “ chip” “ chip ” of the Bain-Quail who is only 
a visitor to this part of the Southern Punjab at this time of the year. This 
continued up to the 17th August, when the mdli commenced to cut the long 
grass on m^^ front lawn. 

On returning to the bungalow later the same day I found the man had left 
a circular tuft uncut, and on asking what this was for, he showed me a smalk 
.nest formed of mud with seven eggs of the Cortumim eoromandtUoa in it. 
Blanford, Volume IV, page 117, “ Birds of India,” says r ” They do not make a 
nest but lay in a hollow on the ground.” My little friend may have made the nesi 
by turning round in the soft earth of the lawn, but the nest had a slight lip and 
was well formed. The next day I found the hen bird still sitting in spite of 
,lke faet that the mowing machine was being run over the out grass and all 
round the isolated tuft. The m4li then informed me that he wanted to flood 
4 he lawn, which is sunk for that purpose below the surrounding ground level 
,1 suggested making a bund or dyke of mud round the tuft, and thia was done 
and answered well, leaving the plot of grass like one of Darwin’s Atoll or coral 
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reef island*, but only 1 j feet in diameter ! On the 21 st of August all the seven 
eggs wore hatched out, the shells being opened in the neatest manner possible 
by a line pecked evenly all round the upper part of the egg and about *37 of an 
inch from the crown. I removed all the seven eggs, and also found their tops 
which I have fixed on to the body, and guago the total average length to be 1*08 
and diameter *82. 

They are of a dull-yellowish colour with brown or light-brownish speckles, 
and have a hard and comparatively thick but smooth shell substance. The 
seven little birda stayed in the mud nest which had been cunningly chosen, for 
one noticed when looking closely, the young and prickly shoots of a wild thorn 
bush springing up amongst the grass ! The yonng birds did not stay long in the 
nest, but after the first day scattered over the island, and when the floods sub- 
sided and the mother called with a ** chip ** chip,” otf they went to the back 
lawn the grass of which had not been out ! Some were caught and those freely 
pecked up white ants when attracted to them by scratching tlie ground ! They 
constantly *‘chip” “chipod” standing in an erect position, and evidently 
waiting to hear the “ chip ” chip ” reply of their mother ! The mother 
remaining in the long grass I had them all put back. 

tt. n. HEATH. 

Hrus.v, PuNJAu, XMh September 1903. 

No. V.-THE NESTING OF (474) LAN I US COLLUETOIDES (THE 

niTUMESE SHRIKE) AND (512) AliTAMUS FUSCU8 (THE ASHY 
SWALLOW SHRIKE) IN UPPER BURMA. 

As neither of the above birds is recorded as breeding in Burma (proper) it 
may be interesting to note the following : — 

Tfte Burmese Sh nice, — In April 1903 out shooting, I found two nests of this 
})ird, and saw many birds about, but had not the time to look for their nests. 
[ found these nests in scrub jungle in the Pyawbwe District, Upper Burma. 
Nest and eggs the same as those found in tho 8. 8han States. 

The Ashy Srnalloin Shrike, — This bird breeds plentifully in the dry jungle 
common in tho Pyawbwe District. When out shooting in May last, I found 
many of their nests ; most of thorn wore inaccessible as they were built on dead 
trees. Some of tho nosta were placed in the small branches well above the thick 
ones and were saucer-shaped and easily seen from below ; otherwise they were 
exactly as described in Hume’s ‘"Nests and Eggs,” i.c., on broken branches and in 
holes. 

H. H. HARINGTON, Captain. 

Monywa, September 1903. 

^0. VI.-THE NESTING OF (117) POMATORHINUS NUCUALIS 
(THE TWEEDDALE SCIMITAR BABBLER). 

On the 0th May 1902 at LoUera, S. Shan States, I found a Scimitar Babbler’s 
nest containing three eggs. The bird unfortunately escaped, and deserted the 
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nest, not coming back the next day. On a aubsequent viait to Loilem 1 managed 
to ahooi a Poimiorhinw within a quarter of a mile of the same spot. 1 forwarded 
the skin to 0, Stuart Baker who kindly identified it for me as ^ P. m«cAa/is* 
As it is highly improbable that either Schhtkqin or OUvaclm inhabit the same 
jungle, 1 think it is safe to record the nesting of P. ftuchaiis. The nest was cup*« 
shaped, composed of grass and leaf stems, and placed in a bush about 2 feet 
from the ground. The eggs, three in number (incubated), are glossy»white and 
measure about x *72 " 

H. H. HARINQTON, Captain. 

Monywa, \^th September 1903. 

No. VII.-THE KOEL LAYING IN THE NE8T OF RICA 
RUSTIC A, THE MAGPIE. 

As neither Hume nor Oates mentions the koel as making use of the magpie 
as a foster-parent, it may be worth while recording the fact. In March 1903 
I got two magpies* nests : one containing three magpies and two koels* eggs, the 
other five magpies and one koers egg ; in the latter case, the magpies’ eggs weru 
practically fresh (no traces of blood), while the koel’s egg was well incubated, the 
young bird being well developed, showing that the koel’s eggs must hatch out 
well before the foster-parent’s eggs, thus giving the young kotd a better chance 
of kicking out his young foster brothers and sisters, 

H. II. HAKINGTON, Captain. 

Monywa, September 1903. 

No. VIII.--BIEDS-NESTING IN GARWHAL. 

The following notes on some rather uncommon nests may be of interest to 
some of our members. They wore nearly all taken between May 24 and June 5 
of this year at an elevation of between 11,000 and 13,000 feet in Garwhal. 

Gracitlus kbemita, Redrhilled Ckouf^h, — Two nests were found in a cave 
on May 25 at 12,500 feet ; unfortunately they had hatched out and the young 
birds were pretty well fledged. 

Antuus bosaceus. Hodgson^s Pipit , — There wore a good many of these 
bii'ds on the grassy slopes immediately above the forest and below the snow, 
but at first they were mostly in parties of four or five and it was not until June 2 
that I found a nest with three fresh eggs at about 12,500 feet and secured 
the bird after a terribly cold twenty minutes in snow and rain. The same day, 
and not far from the first, a half-built nest of the same species was found, so 1 
am inclined to think they were only just beginning to breed, as we had searched 
simfiar slopes very carefully without success though seeing plenty of the birds. 
The nest was a very neat grass nest placed at the foot of a tuft of grass close 
to a stream, and the eggs, which measured *78 by *62, were greyish white freckled 
and spotted all over, though chiefly at the larger end with two shades of puiv 
plisli brown ; on two of them there were zigzag black hair lines. 
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ANTHUd MACULATU8. Tkt Indian Tree~PijAt.-‘ThiB pipit wm quite common 
at a lower level than rosaeeus / they chiefly affected the ** kharake ** or grazing 
grounds in the forest and evidently breed rather earlier than Hodgson’s pipit, 
as out of six nests found with three eggs in each I could only save two clutches, 
the others being too hard-set. These eggs get very dark-coloured, almost black, 
when much incubated. 

81PHIA STIIOPUIATA. The Oran(f(Hjor(jeted Flycatcher,— Only two pairs.of this 
bird were seen and one nest found (1 was attracted to it by the male singing 
rather prettily on a tree close by) which was placed in the exposed roots of a 
tree, just low enough down to look into from the ground, and made of moss 
lined very thickly with wool and hair and a few koklas feathers under the eggs. 
The female was exceedingly tame and let me almost stroke her while sitting on 
the nest, then merely flying to a branch a few feet off. There were only two 
eggs, and though 1 gave her three days, no more were laid ; they measured 
•76 by *5 and were pure white, which surprised mo very much, as Siphia parra 
lays a greenish egg marked with brown. 

Mickocicula 8C0ULKIU. The Little Forktail.’— One nest was found under a 
small bridge containing two very hard-set eggs .that were with difficulty made 
into specimens. The nest was like that of Hentcurus muculaive (The Western 
Spotted Forktail), but smaller, and was lined with only partially skeletonised 
leaves, whereas maculatuH is very particular in using only perfectly skeletonised 
loaves in all the many nests I have seen. The eggs measured '81 by *69 and 
were white, sparingly speckled with reddish brown, chiefly at the larger 
end. They are not like any forktails I have seen, but probably had lost 
colour during incubation. The nest was about two feet above running water 
and in a very damp situation. 

Iantuia RUFiLATA. The Red^Jlanked Bush^Rohin. — One nest was found 
placed under a fallen tree and made of moss and leaves with a fine grass lining. 
It contained four fresh eggs, white without any tinge of colour and with very 
faint rusty red markings ; in one egg the markings arc barely perceptible. This 
was the only time this species was observed. 

Acantuopneustk viKinANUs, The Greenish Witlov^War bier, —One nest was 
found at about 11,000 feet ; it was a little round ball of a nest placed in a 
grassy bank and made of moss and leaves and fine grass w ith an inner lining 
entirely composed of musk-deer hair, no other wool or hair being used. It 
contained three fresh eggs and one cuckoo’s egg (probably Cuculus canorus, 
though unusually small) measuring *50 by ’4, white, speckled with dark brown 
and pale purple, chiefly at the larger end. The cuckoo’s egg measured 
•81 by *63 and was white, very sparingly speckled. with light brown and pale 
purple. 

AcANTUorNEUSTE MA0NIK08TRIH. The Large-billed Willow Warft/cr.— This 
bird which I shot off its noit, I was unable to identify, but the Bombay Natural 
History Society has been kind enough to do so for mo. The nest was entirely 
of mo39 with a very slight lining of hair and domed, although placed well inside 
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a hole in a tree, about ten feet up. There were four fresli egga, pure white. J 
found two other nests of the same species in precisely similar situatiotis, one 
was deserted and one building when X had to leave ; and I saw several other 
pairs of the bird. 

Hkmicuktjuon simuicA. The Sooty Flycatcher “—This bird was exceedingly 
common : six nests were found quite close to the camp and 1 saw many more, 
chiefly building and only fresh eggs were found. They build a remarkably 
neat nest, very like an English Chaffinch’s, and place it on a bough at varying 
heights from the ground, generally near the junction with the trunk, but not 
actually touching it. I saw only one nest placed against the side of a tree 
trunk as described in Hume’s “ Nests and Eggs.” The male often shows the 
nest by feeding the female while sitting. All the eggs I saw agreed exactly with 
Hume’s description. 

Nucifkaga HiiMisiMLA. The Hiihttlayan A'nfcmcXcr.-r-These had all hatched 
out and the young birds were in parties with the parents. I saw what I believe 
to be the nest rather high up in cypress trees, 

S. L. WHYMPEH. 

Jkolikotk, U.P., September PJOil. 

No. IX.— SAND4iUOL\SE AND LOCUSTS. 

On the last day of the raouih of September a very largo flight of Locublb 
{Acndium peregrinum) passed over the town of Sirsa coming from the 
Bikauoer desert and flying in a north-easterly direction. The flight appeared 
on the horizon in the form of a low fog bank, or sand-storm cloud, and 
approached at the rate of about 8 miles an hour, taking from 8-15 to J(Ui5 to 
pass over the town of Hirsa, Measurementb taken of a numlor of the iiiKccts 
gave the nman average length to be 3*20 over wings and 2*00 from forehead to 
ovipositor. The flight passing over some open grounil near the village of 
Khairpur, which is within a mile and a half of Sirsa, alighted in numbers and 
this disturbed several large flights of the common sand-grouse {Pteroclui'ua 
exustue) which sometimes make this their morning meeting and drinking place, 
the attraction being a canal that runs near and which constantly overflows and 
forms small lakes. The birds after being disturbed, flew about over the top of 
the locust cloud seemingly unwilling to leave the spot, but at the same time not 
liking to alight on the ground, which from the vast numbei^s of the insects 
assumed a red appearance, not unlike the red pebbly beach on some parts of the 
Norfolk coast or the bottom of a Surrey gravel pit, A good bag of these hand* 
some birds was made in consequence, the sand grouse wheeling above the 
locusts, which kept to a height of about 40 to 50 feet above the ground. The 
locusts fortunately do not seem to have done much damage as far as I can 
ascertain, but after a short rest and feed, mostly on dry grass, passed on with the 
main body. A quantity alighted on a Gul Mohr tree in my garden, and when 
all the rest had vanished, those remained, but were soon put to flight with the 
aid of an old kerosine-tin vigorously beaten. The common Sand-gronse has 
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))oe« oxireinoly plentiful about ibis part of the Punjab during the current 
seawon, coinmoncing about the beginning of August, 

It seems a pity that the villager is so apathetic about the destruction of the 
eggs of the locust, I am told on good authority that in response to the Govern- 
ment order the following is the usual form of procedure by the Lambardar of 
the post-infected village : — Your petitioner reports that to-day a flight has 
alighted near the fioid of one ** Kissen Singh the next day that they have 
laid eggs (those generally within an area of about 10 square yards; each female 
laying 108 eggs) ; the next that he (tho Lambardar) has destroyed the 
eggs 1” Again a day elapses and he reports that the flight has departed ” ! 
This may be true or not, generally tho destroying part is not so ! as a 
native dislikes destroying life, and he says to himself ; “ Oh I they will 

not bother me/* “they will hatch out and go somewhere elf.o*’! “where 
I care not ** ! 

October 4th. — Since writing the above I have had occasion to visit a village 
about 12 miles in a northerly direction from Sirsa and find that the cloud of 
locusts reached this place at 12-30 p.m„ so that my calculation of the rale of 
the speed of 8 miles an hour was slightly over-estimated. After reaching 
this village at 12-30 they halted and did not leave again till 8 a.m. the next 
morning, in the meantime doing untold damage to the standing crops. I was 
shown “ bajra ” that was practically ruined, and they seem to have eaten 
even the bark off some trees. My informant added that the flight was 
K) miles long by 7 broad and gave mo the names of villages up to which 
they extended, as reported by the dak runners and villagers coming into 
tho railway station near I I think tho breadth somewhat exaggerated, 
but the length of 10 miles would correspond with the rate of 8 miles 
per hour which from my calculation at tho time I estimated them to bo 
travelling at when passing over the town of Sirsa. I was also told of a 
“ Fakir ’* who kept tho locusts from alighting at his village by the following 
method ; — 

After catching two insects and iierforming ceremonies and prayers over 
their bodies placed under a siiuill chattio, he gave both into the hands 
of a villager whom ho instructed to run as hard as ho could in a wide circle round 
the village, unlike “ Lot's wife/* not once looking behind him I This, I was 
assured, had preserved the crops, as not an insect had alighted in the enchanted 
area, and it was added the man had worked this miracle many times before and 
was w'ell known in all the different villages about. I then asked why, being 
such a holy man, he did not try to clear tho whole district, to which the reply 
was given that ho was a very holy man, and did not do this “ moziza*’ for money, 
but that some of the villages had not — in a word — come down with the needful 
handsomely enough. Probably these villages arc now very sorry for them- 
selves. K. H. HEATH. 


SiKSA, Punjad, October 1903. 
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No. X.-.OOOURRENCE OP THE DWARF GOOSE 
{ANSEH ERYTHROPUS)^ IN ASSAM. 

On the 28tli Ootobor 1 had a specimen of this rare goose sent to me for 
identification. It was shot by Mr. R. Johnston at Sooherating, Lakhimpnr. 

The bird is a young male, in very fine plumage, but the black on the breast 
ill-defined and in patches mixed with grey. Feet bright chrome yellow. Bill 
livid green, the nail still paler. 

B. 0. STUART BAKER. 

Dihruqaku, 9i/i November 1903. 

No. XI 1 --OANNIBALISM IN SNAKES. 

In the Bombay Natural History Society’s Journal, Vol. XIV, page 395, is a 
Very interesting little note on cannibalism in snakes by Mr. W. S. Millard, in 
which examples of this depraved instinct are cited, the offenders mentioned 
being the hamadryad {Naia hungarus), the cobra ( Vaia tripndiam), the common 
krait of India {Brngarun cwuUdm\ and ihe python {^Pythm nwlurttH), 

I think it is generally accepted that snakes form the staple, if not exclusive, 
diet of the hamadryad, and there is good reason to suppose that they form the 
usual food in the kraits. 

Giinther in his ** Reptiles of British India,*’ page 342, says the Biingarus feeds 
on small mammals, lizards, small snakes, and toads,” but I believe snakes will 
bo found to be more generally ingested. In support of this view I will quote 
the following : — 

Giinther in the same work alluded to above, page 344, says ho has found 
‘‘ uropeltidofl” in the stomach of the Ceylon krait ceylmUcus), and 

Mr. Blyth in “Ceylon” by an old officer, Vol. II, page 19B, refers to Dr. 
Gimther finding a uropeltis inside a Ceylon krait. Major G. H. Evans, in a note 
in the B. N. H. S. Journal, Vol. XIV, page 599, mentions a banded krait 
(Bunganii faecicUm) eating a common paddy-field snake {Tropidomtm imcator). 

In the B. N. H. S. Journal, Vol, X, page 7, Mr. Ferguson says of the krait 
( Unngarm cotmlewi) or, as it is now known, {Bungarns emdidm), that it feeds 
readily on snakes, and mentions one occasion when it devoured another snake 
made captive with it, and records another killed with the tail of a rat-enake 
protruding from its jaws. 

Mr. F. B. Simson iti “ Letters on Sport in Eastern Bengal,” page 240, narrates 
finding a banded krait faeciatue) with a snake nearly as large as itself 

inside it. 

Cannibalism is, I believe, a distinctly unusual trait in the character of other 
snakes, but I have collected a few examples which I subjoin. 

In Triohinopoly in 1890 I had a cobra {Naia tripwliane) brought to me dead, 
killed in the well of the 23rd Madras Infantry Mess, which had nearly com- 
pleted swallowing a common brown trdb^nako {Dipeadomorphm trigcynatd), 
Mr, S. S. Flower in the Proc. Zool, Soc., Lond., Docembor Ist, 1890, page 894, 
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mentionB a cobra (Naia tripudiam) swallowing another snake {Macropisthodon 
rhodomelaR), The same observer in the Proc. Zool. 8oc., Lend., May 16th, 
1899, page 680, reoords a tree-snake (Dipaadomorphua devdrophilm) having 
swallowed another tree-snake (Chrysopdea omata) rather longer than itself. 

The same observer in the same Journal, page 684, says he has known the 
dhaman (^Zamenis mucomi^) eat a snake (Chrysopelm omata). 

In the B. N, H. S. Journal, VoL XIII, page 352, Captain G. H. Evans and 
I record an earth-snake (^XenopeltiH unicolor) devouring a snake (TropidonotvB 
Biolatm), 

In the same volume, page 534, I record a tree-snake {DipmdoinorphuB multim 
inaciUata) falling a prey to a companion species with which it was placed in 
captivity. 

In the B. N. H. S. Journal, Vol, X, page 10, Mr. Ferguson mentions a rat- 
snake, presumably Zamenin mucomu^ eating another when in captivity, both 
creatures having struggled with the same victim (a frog). 

Mr. Buckland in Curiosities of Natural History,** page 182, relates having 
seen in the Zoological Gardens in London an English snake {TropulonotuB 
nairix f) in the act of swallowing a French species, and remarks that the snake 
swallowed was about the same size of the swallower. 

F. WALL, CAmiN, I.M.S. 

Oannanokk, 10//i November 1903. 

No. XII.— THE OCEANIC, OR ANDAMAN TEAL {NETTIUM 
ALLJQVLAHE), 

I received some time ago from the Indian Museum a male skin of this species 
with a patch of white on the hindneck ; otherwise the bird is in normal plumage, 
having a white patch on the loros and round the eye. 1 can find no record 
of either Mr. Finn or anyone else having found white feathers in the same 
place. 

CHAS. M. INGLI8. 

Bauhownik Factory, 20M November 1903. 

No. XII (//).-THE OCEANIC, OR ANDAMAN TEAL {NETTIUM 
ALBIGULARE), 

In the Fauna of British India, Birds, Vol. IV, p, 445, Dr. Blanford states, as 
regards the distribution of this bird, that it occurs only on the South Andaman 
Island and that it has not been observed on the North Andaman, the Cocos, 
or the Nicobar Islands. I myself shot several specimens on the Groat Cocos 
Island as recently as June last, some of which were young birds, and the native 
manager of the plantation on that island states that the bird is common 
there all the year round. I have also shot this bird on Landfall Island, which 
is, strictly speaking, the most northerly island of the Andaman group. I have 
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always found the birds wherever a fresh-water lagoon existed^ and I do not 
think there is any doubt that the bird is general both on the Andaman and 
Cocos Islands, where the above condition exists. 

N. F. WILSON, 

Bombay, 3rdf October 1903. Commander, R.I.M.S. Canning.” 

[Notb. — F urther information regarding the distribution of this duck is most 
useful, as few persons have had an opportunity of observing it. An interesting 
note on its habits, &c„ was contributed to our Journal by Mr. A. L. Butler and 
is quoted by Mr. E. C. Stuart Baker under the heading of this species in his 
paper on The Indian Ducks and their Allies” (Vol, XII., p. 259), where he also 
refers to a specimen that was shot at Bassein, Burma, the skin of which was 
identified by Mr. F. Finn, it having probably been driven there during some 
storm, having ventured too far out to sea from the Andamans. 

B. COMBER, F.Z.S., 

Honorary Secretary, Bird Department, 
Bombay Nat. Hist. Soc,], 

No, XIII.— ON THE PENIS OF RUSSELL’S VIPER. 

In a paper I wrote on the snakes of China, Japan, and the Loo Choo Islands® 
I remarked on the bifid character of the copulatory organ of a small viper 
(Afidstroflon bloin/wfii). I do not know whether the peculiarity has been 
observed before, but I can find no allusion to it in my snake literature. To-day 
I had brought me a large (3'-7'0 male RuKseH’s vipor (Vipera RusseMii) killed 
last night. On investigating the genitals I found a precisely similar condition. 
Each penis (for snakes, like lizards, are doubly endowed) is subdivided, the 
main stora, when the organ is protruded, being about half an inch in length. 
I send you the specimens dissected out. The organ of one side is invaginated 
as it would be during the act of coition. I have never observed this peculiarity 
in other snakes. Is it a viperine characteristic ? 

F. WALL, Captain, I.M.S. 

Oannanore, \Hi December 1903. 

No. XIV.-NOTE ON YOUNG FISHING CAT {FELIS VIVERRINA). 

On Sunday, the 8th November, whilst out snipe shooting near here, I dis- 
covered a kitten of the fishing oat {Felfe riverrtna) in its native home. The 
lair was placed close to a tidal backwater of the river, on the ground 
among reeds about two feet high, and consisted of a small beaten-down patch 
where mother and offspring had evidently been in the habit of nestling together. 
From this proceeded, in two opposite directions, very distinct beaten-^own paths, 
reminding one of hare runs on down lands in England. 

• Which appeared in the Prooeedlngs of the Zoological Society of Loodoti, February 
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A single, shivering, helpless, little kitten was the sole occnpant of the nest, 
and no parent could be found in the immediate vicinity though searched for^ 
One could not refrain from marvelling at the extreme helplessness of a crea- 
ture brought into the world like this. The eyes were open. 1 argue from the 
well beaten-down tracks and lair that the kitten had been born some days, and 
yet beyond exerting its claws, and making feeble attempts to stick them into my 
hands as I carried it, it was quite powerless to offer resistance, or make an 
attempt at scape. 

I brought it homo with me, and as it was unable to lap, have had it fed with 
a spoon, and am pleased to find it thriving well. It very soon took kindly to its 
altered conditions of life, and now follows the servants about the house and 
allows itself to be handled by anyone without fear or remonstrance, — in fact has 
become quite a welcome addition to the household. It utters a rather piercing 
monosyllabic cry reminding one closely of the call of a chick much accentuated. 
1 notice Blanford in the Mammalian Volume of the Fauna of British India ” 
makes no mention of the young of this species. 

I am surprised to notice in this connection that no mention of the state of 
the eyes at birth of the Felidoe is made in Blanford ^8 work on Mammalia, nor 
m any allusion to this made in an excellent article on tho Felidio in Chambers.* 
Enoyclopssdia. 

F, WALL, Captain, I. M. S. 

Oannanobe, 2^th November 1903. 

No. XV.— THE MANIPUR BUSH-QUAIL, OR HUME'S BUSH-QUAIL 
(MICROPERDIX MANIPURENSIS). 

The specimen mentioned by Oates and by Blanford (Fauna of British India, 
Vol. IV, pages 122-3) is evidently the quail shot by me in the cold weather of 
1885-8G at Alipur Duar. 

On more than one occasion I put up a couple of quail when tracking a tiger 
in long grass, and realized that they were new to me. The male was a lovely 
little bird, resembling a miniature black partridge it seemed to me, and botlr 
birds had a habit of flinging themselves headlong into tho tall grass,, in an ap- 
parently reckless manner, possibly with the object of forcing away to the ground 
through the grass. After I had got the tiger, I went after the quail.. I missed 
the male, but dropped the hen bird. I could not got tho cook ta rise again 
and feared I had wounded him. 

1 sent the skin to Mr. Wood Mason, who was unable to identify it, but agreed 
with me that it was a bird not mentioned in Hume and Marshall's " book. 
He told me he had sent the specimen home to Mr. Bowdler Sharp, of. the 
British Museum. 

The birds lived within a mile or so of the Rest House, and were found in the 
long grass to the north-east of the Sub-Divisional Officer's house. I heard 
nothing more about my specimen, and could get no trace of it until I road tho 
description in Oates' book. As the bird is to rare I think you may consider it 
20 
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worth whilo to note Uieto pAriiouUn, and it will probably lea^ to other tpooi« 
anexM being footed in the Mune locality. I imagine they are (or were) regular 
Tifiton to these qniet hannte and ere probably apre^d over yarioni parts of the 
Dnars. 

H. B. THOBNHILL, Ler^i^ 

Novmbir 7th, 1908. 

No. XVI.-IiOCUSTB IN GUJARAT. 

A recent article in the TivM$ of IfiAia gave the impression that the locost 
whioh invaded the Bombay Presidehcy, a month or two back, in such large 
numbers, was the ^'Bombay** ^>eei6S, the yellow-striped Atridium stiO» 
oiNcfuTH. An interesting letter from Mr« Young, whioh followed the article, 
also stated that specimens whioh had been sent for identification to the Sooie "y 
in 1901 from Gujarat, were all of tins i^oies. It may, therefore, be of interest 
to state that the insects which visited this Agency (Mahi Kantha) in October 
last were of that more notorious species Acridiim pengrinum, as were the 
swarms that invaded the neighbouring British Districts of Prantij and, I believe, 
Kaira and Ahmedabad. I know that some specimens sent from Ahmedabad to 
the Government Entomologist at Surat were identified by that gentleman as 
being A, peregrinum, 

A point of interest was the undecided course of flight taken by the swarms, 
which coming in the first instance from a norih*westerly direction, circled 
round and moved backwards and forwards, with the result that in several 
instances in these districts the same place would seem to have been visited 
two or three times by the same swarm. I am not aware that there waa 
any strong or changeable wind at the time whioh might account for these 
vagaries. 

Considerable damage was done in some places, the crop that suffered most 
being the ripe or ripening bajri. 

The one large flight that I saw myself near Sadra (on the 14th October) was 
flying, at about midday, in a eotUh-^eUerlg direction, at a rate of, I should say, 
about seven miles per hour. 

The front of the swarm was about f mile in breadth and its length I estimat- 
ed at from six to seven miles. The depth perpendicularly was generally from 
20 to 30 feet, the lowest individuals flying at not more than B feet from the 
ground, but here and there rose columns some hundreds of feet into the air. 
The great bulk went on steadily until lost to sight, but a certain number stopped 
to feed for half an hour or so in a field of jowari, eating only the grain which was 
nearly ripe. I intended to try whether blank ammunition would have the efEeet 
of moving them on, but they did not stay long enough for me to make the 
experiment. 

A. H. MOSSE. 

Camp Vao, IIahx Kamtha, 

12/A Decemher 1903, 



mSCELLANEOVS NOTES. 


ftSt 


No, XVII.— EXTRAORDINARY COURAGE OF A PANTHER. 

I think perhaps the following account of a panther may be of some interest, 
M it seemed to me rather extraordinary. I was sitting np over a goat last April, 
near a village called Conapar, Indur District. It was a windy night, half moon 
and rather cloudy. A panther killed my goat about 8-30 p.m., and while he was 
lying over it I fired two barrels at him from a Paradox. Unfortunately I 
missed him and ho stood up, but did not move a yard away. Directly he bad seU 
tied down to the goat again, which was almoet immediately, I fired another two 
barrels at him and missed again, whereupon he jumped up and trotted away 
for about 20 yards, but I could see him the whole time and he was back again 
at the goat in less than a minute. This time in my hurry I put two of the 
empty cartridges I had just fired into the Paradox and clicked them off. This 
put him off more than the explosions had done, as he galloped away, but 
was back again in about two minutes. I again fired two barrels and 
hit him badly, the second shot eventually getting him about 11 a.m. next 
morning. He was a full-grown male, measuring as he lay 1* 1^, parti- 
cularly fat and in very good condition. He had killed and taken aWay 
a goat from the same village two days before, so could not have been really 
hungry. I found all five shots next morning : two of them had hit the goat, 
one was about a foot short, the other two about a yard over it. As the panther 
each time that I fired was lying on the far side of the goat, all shots must have 
been unpleasantly close. The goat could not have been more than 12 yards 
away from me and I was on quite a low banyan tree, with little cover. I have 
missed three or four panthers at night, but have never known one come back 
again. Considering the point-blank range, it seems quite extraordinary that a 
panther should take so little notice of four barrels and two miss fires. Could 
you let me know if panthers are in the habit of coming back so soon after being 
fired at, and if you have ever heard of a similar case. 

L. C. BRODIE. 

Tbimulqherry, Deccan, 

Decmhtr 1903. 


No. XVm.-OCCURRENCE OF SARCOQRAMMUS IN DICUS (THE 
RED-WATTLED LAPWING) IN THE DIBRUGARH DISTRICT, 
UPPER ASSAM, 

In view of the fact that Blanford gives the distribution of 8areogrammu$ 
indieuB on the east to Sylhet and Caohar and states that it is not recorded 
from Upper Assam I record the occurrence of an adult female. This bird, 
« single, was obtained on a sandy bank on the River Debra, a short distance 
above here, on the 5th December. 

H. STEVENS, 

Runqaqora, Upper Assam, 

DK€mhir 1903. 
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NO.XIX.--OCOUKRENOE OP HOREITES BRVHNEIFRORS {THE 
RUFOUa-OAPPED BUSH-WARpLER). 

In the Dibnigarh Distriot, Upper Assam, Oates gives the eastern limit iii 
distribution of Horeitss hrunmifrorts as Sikhim, and Blanford's observations as 
10,000 feet, the lowest limit in its range. It is, however, a common oold-weatber 
visitant to the plains in this district, almost invariably found near water, 
preferably frequents stretches of ekra, hopping from stem to stem a few feet 
from the ground, uttering its unmistakable note, and occasionally taking a short 
flight into any secluded nook, remarkably tame, a contrast to the skulking 
habits of the numerous babblers which frequent similar localities. It is also to 
bo found along the banks of forest streams whoro the undergrowth and deail 
branches seem equally suited to its requirements. 

H. STEVENS. 

Rung AGORA, Upper Assam, 

Decemher 1903 . 

No. XX.---BUTTERFLIES OF THE KONKAN DISTRICT. 

In order to make our records as complete as possible, I think it well to notify 
the capture of two males and one female of Apatura{Eukalia) lubentina and one 
male and one female, Leke neetgherriemis, on the Andheri-Marol road 
in Salsetto. In the case of both species the males were good specimens, while 
the hindwings of the females were notched, evidently by a bird's beak, 

I have also to record the capture of a fresh specimen of Caprona ransonnetiit 
Feld in the same locality, which I believe is new to the list, 

L. C. H. YOUNG. 

Bombay, 18 ;^ December 1903 . 

No. XXI.— ENEMIES OF INSECTS. 

I have seen it stated recently in print, and there seems to be a general idea 
that the food of dragonflies consists of minute insects only, and it may therefore 
be well to state that I have frequently seen them eating Myealem mineus and 
Yphkima huehneri — I suppose our two commonest butterflies. 

Recently I found green locusts on the dinner table making a meal off 
several small moths. I had no idea before that these creatures were very car- 
nivorous. 

L, 0. H. YOUNG. 

Bombay, 18 ^^ December 1908 . 

No. XXn.--^CCURRENCE OF THE COMMON INDIAN BEE-EATER 
{MEROPS VIRIDIS) IN BALUCHISTAN. 

I am able to add one more to Captain Marshall’s list of the birds of Quetta> 
published in recent numbers of the Society’s Journal. I saw yesterday u 
specimen of Merops viridie sitting on a poplar tree. I was quite close to it at 
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ihe time, and am certain of the identification. I had not previonalj seen a 
specimen of this species in Baluchistan, though Blanford states that it extends 
through Baluchistan to Persia. It is certainly not common t ere. 

0. O. NURSE, Major, 

Quetta, 17^^ December 1903. IIM Infantry. 

No. XXIII.— THE ENEMIES OP BUTTERFLIES. 

Major Nurse has referred to this point in the last number of this Journal ^ 
my experience has been that butterflies are seldom preyed upon as other flying 
insects are. I have seen an Attid spider catch a small butterfly and apparently 
suck it dry before dropping it ; in the West Indies the common lizard, AmUe, 
Sp,, certainly preys on butterflies, eating the body and dropping the wings. 
jDragonflies never appear to catch butterflies, and it would be interesting to 
know whether Mantidce and Locuetiilae prey on butterflies ; the latter are said 
to. 

H. MAXWELL LEFROY. 

Surat, 2\si December 1903. 

No. XXIV.— A NOTE ON THE HABITS OF CD LORI ON (SPHEX) 

LOBATUS. 

A female of this species was observed in a Calcutta compound digging in a 
grass-plot. The insect was hard at work excavating in loose soil, raking the 
aoil away with her forelegs and jaws. As fast as it was dug out, the earth was 
thrown behind her between her legs. In a few minutes she began to disappear 
below the surface, emerging continually with a load of earth ; this she carried 
in her forelegs and jaws below her head, and on reaching the surface it was 
thrown behind her. This continued till the insect had penetrated a little over 
an inch below ground. A miniature eruption then occurred and a fine large 
cricket leapt out in a cloud of dust closely followed by the wasp. There was 
no doubt that the cricket was badly frightened and was doing all it could to get 
away. It had no chance ; the wasp was after it at once, jumped on its back, 
and seized it firmly round the thorax. Her abdomen curled round the body of 
the struggling cricket and the sting was inserted several times into the thorax, 
just where the big nerve ganglia lie. The cricket struggled violently and dis- 
lodged the Chlorion, but she again got a firm hold and repeatedly stung it in the 
middle ventral line of the thorax. Finally the cricket collapsed, only the twitch- 
ings of the limbs showing it still lived. The Chlorion then left it and flew 
about till she found a hole, which proved to be one of the openings of tho 
crickoPs own burrow* This hole she explored and then returned to the cricket. 
She placed herself upon it, seized it in her jaws and logs, and with the aid of 
her wings dragged it to the opening. Then both vanished for some time and 
the wasp presently re-appeared alone. She covered the hole neatly up with 
earth and flew away. This little tragedy was now repeated with tho difference 
ihat the cricket this time burst out at one hole and the wasp at another. The 
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tmnli w«t the lam, AAer the second borying, the waiqp wee ceptered m she 
energed, and pnt in a cage with a lire orioket. Next morning both were dead 
but the cricket had a small white egg stack between the base of its legs. Eren 
in a cage she had been true to her instincts and stung the orioket| afterward# 
laying her egg as she had dpQc with the crickets she caught the day before 
under natural circumstances. The cricket proved to be Braehytrupei AchaUnu§ 
(Stoll.), the common big ground cricket. The grub of the Ohlorion presumedly 
feeds on the paralysed cricket which keeps alive and fresh till wanted. 

H. MAXWELL LBPBOY. 

SuEAT, 21i< Decimbir 1903. 

No. XXV.-^ABNORMAL GROWTH OP TREES. 

In two oases 1 have come across 1 have noted a very abnormal growth in tree 
trunks. In both oases the trees are worshipped by the local Uriyas. 

1. Ihrminalia tomentoia,-~-A. large tree near Ghirikipadasasanum in the 
Atagoda Zemindari of the Ganjam District. 

Girth 1 foot above ground ... 13 feet. 

Girth 9 feet above ground ... 17 feet. 

Largest diameter at 9 feet ... 8 feet. 

Smallest diameter at 9 feet 1 foot. 

2. Afk>gei$$u$ acuminata,-~‘ln Tilaingi village, Gumsur Taluq, Ganjam. 

A very old tree, buttressed all round ; the main trunk broken short at a height 
of 12 feet, with three large side branches, the whole presenting the shape of w 
gourd. 

Girth at 2 feet above ground ... 39 feet. 

Diameters at right angles ... 12 feet 4 inches and 12 feet. 

The abnormal thickness is mainly doe to five large buttresses which are 
from 3 to 6 feet high and stand out from 14 to 3 feet away from the main trunk. 

The girth measurement was taken round the buttresses from apex to apex 
and not following the sinuosHies. 

C. E. 0. FISCHER, 

Dy. Oonservatob, L F. 8. 

Chatrapur, Gun jam Dist., Madras Phesy., 

January 1904, 

No. XXVI.-^SOMB NOTES ON HARRIER HAWKS IN UVA, CEYLON. 

One evening, just when the building of the Boer Camp at Diyatalawa was 
being commenced, a friend and I were trying the swamps in the vicinity for 
"snipe. 

It was getting dusk and we were surprised to see a much larger number of 
Harrier Hawks ((7. dneroMUi and C. maerurui) than we had ever observed in 
company before settling on the low hills surrounding a swamp. They came in 
from all sidM as the light waned, until there were quite forty. We shot seven 
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q^eoimeni, three of 0, eineraeeui and four of C. macrurui. When fi wae nearljr 
dark all the hawks settled in the swamp, which was covered with low thick 
grass and about five acres in extent. 

On going into the swamp we found that each bird had a regular ** form*' verj 
similar to that made by a covey of partridge where they pass the night*. 
A boy who had been an inmate of the ** Happy Valley Home” (a school and 
reformatory established by the Wesleyan Mission) which used to be close by 
assured us that the hawks had been in the habit of passing the night in this 
particular swamp for years ; and that the boys used to catch them with dogs on 
moonlight nights ; rather a poor game for the dogs one would think I It may 
be a coincidence, it is moat certainly a fact, that when the camp was inhabited 
and the swamp drained, these birds became scarce. 

Before the camp was built, any one on these “ palnas ” could hardly look 
round without seeing a harrier quartering the ground methodically as it sailed 
gracefully along, and I have not observed more than could be counted on the 
fingers of one hand in the last two N •£. monsoons. 

This fact is the more strange, as there are literally hundreds of lonely swamps 
in the ” palnas'* between Badulla, Attampettia and Bandarawela. 

As a matter of fact the very swamp chosen by the birds must have been 
often shot over, though I presume the hawks escaped observation owing to the 
fact of their only coming in at nightfall. 

There were no examples of the (in Ceylon) rare Pied Harrier {Circui melar 
noliuctu) with the other two species, although I have occasionally seen one in 
the striking mature plumage gliding along out of shot. 

It is curious how deceptive a harrier’s flight is, I once saw one chasing a snipe, 
not swooping but ” raking” after it ; the snipe after vain endeavours to escape 
by speed had to seek refuge in some scrub. 

F. SIKES. 

Badulla, Ceylon, 

21f< DMmhir 1903, 
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PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE 
5th NOVEMBER 1903. 

A meeting of the membera of the Bombay Natural History Society was held 
at the Sooiety^B Rooms on Thursday, the 5th November 1903, Colonel R. H. 
L^ht presiding. 

NEW MEMBERS. 

The eleotion of the following new members was announced : — Mr. John J. 
Robinson (Ceylon) ; Mr. S. M. McCausland (Bombay) ; Mr» T. D. Moore 
(Bombay) ; Mr. E. H. Hart (Parel) ; Mr. H. Wright (Ceylon) ; Mr, G, H. 
Dempster (Mhow, C J.) ; Colonel H. B. Thornhill (Simla) ; Lieut.-Colonel 
J, B. Dodd (Poona) ; Colonel W. Capper (Simla) ; Captain A. S. Begbio 
(Oawnpore) ; Captain R. B. Graham (Rangoon) ; Mr. A. B. de Souza (Hyder- 
abad, Sind) ; Mr. C. B. Boadnell (Kanuparte, Ongole District, Madras) ; Dr, 

R. J. L. Sladon (Igatpuri) ; Mr. Ralph Bagnall (Ootaoamund) ; Mr. R. R. 
Wright (Bombay) ; Mr. F. C. Annesley (Bombay) ; Mr. C. E. Rhenius (Bellary) ; 
Mr. P. F. S. Oreaghe (Kirkoo) ; Lieutenant P. Hudson (Rangoon) ; Captain 

S. de V. A, Julius (Delhi) ; Mr. J. Lee Stewart (Belur, Hassan District, Mysore) ; 
Major J, H. Christie (Kasauli, Punjab) *, and Mr. E. Marsden (Bombay). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr. H. M. Phipson, acknowledged receipt of the fol- 
lowing contributions since last meeting : — 

Contribution. Description. Contributor. 

1 Barn Owl Calive)^ ... Strir Hammea ^Mr. Narayenji Dwarladas. 

1 Snake (aliv^ juv ••• •••! vTro pidonotut ttolatut ...iMr. T. S. Dawson. 

1 Chameleon C^live) Chamelton ealoaratut ••• Mr. D, G. Ommaney. 

I Turtle, ju? (alive) Do. 

1 Brown Tree Snake (alive). Dip$ai trigonata ... — Mrs. B. T. Davies. 

1 Painted Snipe HoHratula capemU ... Mr. N. C. Macleod. 

I Bengal Red Whiskered Otocompia emeria Mrs. £. B. Raikes. 

Bulbul (alive). 

1 Green Tree Snake DryophU mgeterizant ...Rev. F. Dreckmann, S.J. 

1 Green Tree Viper (alive), Tritneresurut gramineut ... Do. 

1 Dhaman (alive) ... muoo^t Do. 

1 Large Centipede (miiye')»».8eolopendra gigantea ... Dr. H. Cogill. 

Some land shells from the Mr. Jas. Marten. 

Garo Hills, Assam. 

1 Snake ••• ••• ••• vLyooden aulieui Mr. 0. H. Donald. 

A number of Geological Spe- ......... Mr. Lalla Har Swamp. 

cimens from Ajmere. 

1 Daboiaor Russell's Viper VipfraruiwlUi ••• ...Capt S. Capper. 

(alive), from Goona, 0.1. 

* 6ea% to Victoria Oardens. 

MINOR CONTRIBUTIONS. 

From Professor 0. V. Muller, Mr, R, 8, Pearson, Mrs. Thomson, Mr. 
E. 0. B. Acworth, Colonel G, M. Porter, R. E., Captain Morphew, B. A, M, C*, 
Mr, J. Brand, and Mr. M. F. Reid, C. I. E. 
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CONTRIBUTIONS TO THE LIBRARY. 

Flora of the Presidency of Bombay, Part III. By Theodore Cook, O.I.E,, 
presented by the author. 

Records of the Botanical Survey of India, Volume II, No. 5, in exchange. 

Report on the administration of Government Museum and Connemara Public 
Library, Madras, for 1902-3, in exchange. 

Hand List of Birds, Volume IV, and Monograph of Mosquitoes ; three 
volumes and index, in exchange. 

PAPERS READ. 

The following papers were then read and discussed : — (1) Description of three 
new frogs from Southern India and Ceylon, by G. A. Boulonger, F. R S (Vice- 
President, Zoological Society of London). (2) On two Dolphins from Madras, 
by R. Lydekker, B.A., F.R.S., F.G.S, (3) Hand-gronse and Locusts, by R. H. 
Heath C. E. (4) The use of Calmette’s antivcnomous serum in cases of snake- 
bite, by Major W. B. Bannerman, I. M. 8. 

Major Bannerman demonstrated his remarks with carefuUy prepared tables, 
showing the great difference between the action of the poisons of the cobra 
{Naia tripudiam), the daboia or chain viper {Vipera ruseUli) and the banded 
krait (Bungarus fanciatua). The action of the poison in the case of the Hama- 
dryad or king cobra {Naia bungarus) is now being worked out by Captain G. 
Lamb, I. M. 8., at Kasauli from venom obtained from the live specimen now in 
the Society’s museum. Major Bannerman pointed out that in the absonce of 
material it was at present impossible to make experiments with the venom of 
the Phoorsa or Kupper {Echis carinata) and the common krait (^Bungarua 
ccerulem), and he hoped that members of the Hocioty and others would forw ard 
live specimens of the last mentioned snakes so as to enable further experiments 
to be carried out. He also mentioned that it has now been proved beyond 
doubt that Calmette’s anti-.venine, although of the greatest value in the case of 
cobra bite, is useless in the case of bites from the banded krait and the daboia. 

Colonel R. Light moved a vote of thanks to Major Bannerman, I. M. 8., and 
the authors of the other papers, and in doing so remarked on the great value and 
public utility of such a paper as Major Bannerman’s, and also of the experiments 
which were being carried out by Captain Lamb, I, M. 8., at Kasauli. It was to 
be devoutly hoped that Government would encourage this work, and that in the 
course of time the different cera would be found which would prevent the great 
loss of life which at present takes place annually in India from snake-bite. 

A vote of thanks to the Chairman then terminated the meeting. 

PROCEEDINGS 
OF THE MEETING HELD ON 
ITrn DECEMBER 1903. 

A meeting of the members of the Bombay Natural Society was held at the 
Society’s Rooms on 17th December 1903, the Rev, Father Drockmann, 8. J., 
presiding. 

21 
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mw MEMBBBS. 

The eleeiion of tho following new membere wee stinounoed r— Life membeir : 
Mr. H. W Soton-Karr (London). Menbers: Mijor O.GoQgh (Bebugarh,n. P.) ij 
Dr. Praneie L. Pehno, MJl.O,S., L.B.O.P., and L^.A. (Bombay) ;‘Mr. B. Guy 
Poeiet (Bilur, Haman Dietrict, Myeore) ; Mr. 0, F. Lmneden, I.C.S. (Jholum, 
Punjab) ; Mr. P. W. Allison, I.U.S. (Rajkote) ; Shrimant Maloji Rao Rago 
Ghofpade, Chief of Mudbol (Mndhol, S, M.O.) ; Mr. H. P, Stringfellow (Bom- 
bay) ; Identenant P. M. Bailey (Tibet Frontier Commieeion) ; Mr. K, Wallace 
(Bombay) ; Mr. H, L, Eichardeon (Bombay) ; Mr. H. Foulkes (Madura) ; Mr. 
J. F, Grant (Nazira, Awsam) ; Mr. P. B. Haigh, I.C.S. (Karwar) ; Mr. G. C, 
Alston (Maskeliya, Ceylon) ; Captain 0. P, Porch (Lucknow) ; Mr. O. A. Beyts, 
I.C,8. (Karachi) ; Mr. F, C. GriflUth (Hyderabad, Sind) ; Lieutenant A.M. Twiiw, 
B. K. (Kirkee) ; Captain E. S. Gale (Aijal, Lushai HiUe, Aesam) ; Lieutenant 
R. A, Yule (Silohar, Aaeam) ; Mr. D. H. Leer (Tezpur, Asaam) ; Mr. V. Sub- 
ramanyam, M JL. (Salem, Madras) ; Mr. B. H. Sears, C. E. (Barakar Bridge, 
E. I. Railway) ; and Mr. H. M« M. Davidson (Behali P. 0., Darrang, Assam). 

CONTRIBUTIONS TO THE MUSEUM. 

The Honorary Secretary, Mr, H. M. Phipson, acknowledged receipt of the 
following contributions shioe last meeting : — 


Contributions. Description. Contributors. 



CONTRIBUTIONS TO THE LIBRARY. 

The Fauna of British India, Hymenoptera, Vol. II, by Colonel O.^T,Bingham> 
from the author. 

Memoirs of the Geological Survey of India, Ser. XV, Vol, IV, in exchange. 
The Hope Reports, by E, B. Poulton, from the author. 

Lepidoptera Indica, Vols. LXV, LXVI, from H. H, the Maharajah of Mysore. 

PAPERS READ. 

1. The present positson of Eoonomio Entomology in India, by H. Maxwell 
Lefroy, M,A„ F.E,8 , F.Z.8,, Entomologist to the Government of India (read by 
the author), 

2. Cannibalism in Snakes, by Captain F. Wall, LMjj. 

Oceanic or Andaman Teal, by Commander N. F. Wilson, E.X.M.', 
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Voi. XV. BOMBAY. No. 4. 

NOTES ON THE FLORA OF NORTHERN GANJAM. 

By Gboil E. C. Fischbu, Mj'.s. 

f Head before the Bombay Natural History Society on June 1904.J 

Tlie Oanjam district is the northernmost of tho Madras PrositJency 
and borders on Bengal and the Oentral Provinces. 

In some points the Flora of the district differs from that of any other 
part of tho presidency and is cliaracterised by the j»rosono 0 of Shorea 
robusta, which tree occurs nowhere else in Madras, excepting the Agency 
tracts of the Vizagapatom <listrict (Joyporo estiite). 

The Oanjam district itself is, however, open to sub-division as regards 
its Flora, more especially from tho fact of its bordering on the Buy of 
Beiigid. As I have not had tho privilege of visiting the Agency tracts 
of Ganjam, and have very slight acquaintance with tho portion lying 
south of Ichchapur along the coast, these notes refer only to the 2 
northern taluqs of tho plains — the Berhampur taluq near tho coast and 
the Gumsur taluq from 30 to 70 miles from the sea. The elevation of 
this tract is from 0 to 3,000 feet. 

The list is obviously very far from complete, and tho total absence 
of species from several large families, e. g,, Compositse and Umbelliferre, 
is striking; it most not be thought that this means that these ordeis 
are not represented, but simply that the classification of these orders 
being difficult they have been reserved for study aftergreator experience. 
I trust that this personal note, which seems necessary to prevent mis- 
apprehension, will be excused. 

1 
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SOME PLANTS FROM NORTHERN GANJAM, 

DilUrdaeem, 

1. Dillenia pentagyna, Roxb. Uriya RaH, > Leafless when flowering in March. 
Fruiting and in full foliage in May. 

Magnoliacea^ 

2. Miohelia ohampaoa, L, Uriya Chompa. Planted here and there. 

Anonaceos, 

3. Artobotrys odoratissimus, H» f\ A T, Uriya Monaschompa* In hedges^ 

4. Unona discolor, VahL One small tree planted at Chatrapnr, 

5. Polyalthia longifolia, Benth, A H, /« Uriya Amada* Extensively planted 
as an ornamental tree. 

6. Polyalthia oeraaoides, Bmth, A JGT. /. Nobuni$ero. Fruit in May and 
June. 

7. Polyalthia korinti, Benth. A H./l Somewhat scarce. 

8. Polyalthia suberosa, Benth. A:H,f. Uriya Kuradia, 

9. Anona squamosa, Linn, Uriya Sitaphollo» Bun wild. 

10. Anona reticulata, Linn, Uriya Ramphollo, Run wild. 

11. Miliusa velutina, H, f, A T, Uriya Gondopolaso, Flowering in March. 

12. Saccopetalum tomentoaum. 11,/, AT, Uriya Gondopolaso, Flowers in 
March. 


13. 

14. 
16. 

16. 


most tanks throughout 
the district. 


NymphmacecB, 

Nymphoea lotus, Linn, Uriya Bongo Koni j 
Nymphosa stellata, Willd, > ^ 1 ^] 

Nelumbium speoiosum, Willd, ) 

Papareracm, 

Argemone mexicana, L. Uriya Jogoda, Very common on waste lands. 
Its yellow flowers appear from January to April. 

CapparideuB. 

1 7.0 I eome monophylla, Linn, Uriya Onosurlso, Flowers in November and 
December, 

18. Cleome viscosa, Linn, Flowering in August. 

19. ' Gynandropsia pentaphylla. DC, Prodr, Uriya Onoiurigo, In flower in 
November and December. 

<Crat 89 va religiosa, Forst, Uriya Borono, Planted ornamentally. Flowers 
appear usually when leaves have fallen, and presents a most handsome 
appearance with the 4 white petals and the numerous purple stamens. 
The globose red fruit are also pretty. The tree is quite bare and ugly, 
however, at least twice in the year. 

' Capparis sepiaria, LinOk ^ Uriya Hufippi, 

* Oapparis horrida, Ltttfi. Uriya A%hada, In flower about January. 

Violacem, s 

lonidium suffruticosum, Ging, in DC, Prodr. Uriya Bemmodurango, 
This little herb flowers from July up to December ; the fruit U^preaeni at 
the same time. 
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BkSmoi, 

24. Ooohlospermum goaijpium^ DC. Prodr, Uriya.lBendia fnurdoni, 

Flowers appear in January and February, i Popio homari, 

25. Bixa Orellana, Roxb. Uriya Jafra, Planted here, and there. Flowering 
October ; fruit ripe in November* 

26. Flacourtia Bamontohi, VH%r{t, Uriya Boinclw, Flowers in March ; fruit 
in May. 

27. Flacourtia sepiaria, Roti^, Uriya Balliboincho, In scrub, forests near the 
coast. 

Polygalm, 

28. Polygala leptalea. DC. Prodr, The pretty little purplish flowers 
appear in October and November. 

29. Polygala ehinensia, Linn. Flowers from August to October. 

30. Polygala telephioides, Willd. Flowering in January. 

Portulacem, 

31. Portulaca quadrifida, Linn, A small fleshy herb in wet places ; the 
diminutive yellow flowers bloom in November. 

GtUtiferecB. 

32. Oalophyllum inophyllum, Linn, Uriya Polango, Extensively planted. 

DipUrocarpevR, 

33. Hhorea robusta, Gaertn, Uriya { ^Salm‘ Gumsur taluq. 

The chief forest tree reaching up to 3,000 feet. The flowers appear from 
the end of January till March, and the ripe winged fruit falls (sometimoB 
germinating before falling) late in May or early in J une. 

Maivacece, 

34. Bids carpinifolia, L, Flowers from September to December. 

36. Sida rhombifolia, Linn. Uriya Chinnapanra, Flowers about November. 

36. Sida oordifolia Z. Uriya Biatohopari. Flowering about November. 

37. AbutUon indicum. O. Don. Flowers appear in November, 

38. Abutilon muticum. G, Don, In flower in January. 

39. Urona lobata, Z-mn. in November. 

40. Urena sinuata, Linn, 3 

41. Pavonia seylanica, Cav, In flower in January. 

42. Pavonia odorata, WilU. Flowers in the rains. 

43. Hibiscus micranthus, Linn, Flowers in January. 

44. Thesposia lampas, Dalz, & Gibs, Uriya Bono Koppa. Flowers November. 

46. Thespesia populnea, Corr, Uriya Gnia Usto. Planted as an avenue tree. 

46. Kydia calycina, Roxb. Uriya Kopaaia, Flowers November. 

47. Adansonia digitata, L, Three trees planted in a garden in Russell- 
konda. The fleshy white flowers appear in August and the fruit in 
September. 

48. Bombax malabaricum, DC. Prodr, Uriya.Bouro, Common and attaining ver y 
> large dimensions. Flowers January to March ; ripe pods March to May. 



640 JODBVAL, BOMBAY NATURAL HISTORY SOCIETY. Vol XV, 


St^reiiUaicm, 

49« Steronlia tirenSy Ro^h, Uriya Kodarlo, 

50, Sterbnlia vOlosa, Eoxb, 

61, Helecieres isora, L, Uriya Muri^muri, Very common undergro^wth, 
•specially on hill sides. Resembles Grewia HliafoUa. but the leaTcs are 
somewhat rough, and the pink or livid elongated irregular flowers and the 
spirally twisted fruit are very distinct. 

52. Ptorospermum acerifolium, Witld, Uriya Bailo, Flowering October and 
November ; fruiting November and December, 

63. Quazuma tomentosa, Kunth, Uriya Devadam, Commonly planted in 
hedgerows. 

Tiliaceie. 

54, Grewia tilirofolia, VahL Uriya Dhainmo, Flowers April and May ; 
fruit May and June. 

56. Grewia aalvifolia, Heyne, Uriya Kulo, 

66, Grewia pilosa, Linn, Uriya Kulo, 

67. Grewia laovigata, Vahl, 

58. Triumfetta rhomboidia, Linn. Uriya Jatto^jatti, Flowers from November 
to January. 

Linem. 

59. Hugonia Mystax, Linn, In coast scrub forests. Flowers July and 
August. 

Medpighiaem, 

60. Tristellateia australasica, A, lUch, A handsome climber with bright 
yellow petals and rod anthers—a single specimen in a garden in Chatrapur. 
Flowers appear in August. 

61. Hiptage madablota, Gaerfu, Uriya MadatJi, 

Zygoithyllem, 

62. Tribulns terrestris, Linn, Flowers and fruit in August, 

Geraniaoefv, 

63. Oxalis camiculata, Linn, Uriya Bvno^Sunnusunnia, Flowers and fruit 
November and December. 

64. Biophytum Reinwardtii, Walp, Flowering in rains and cold season, 

Rutacece, 

65. Toddalia aculeata, Pera, Uriya llau Mircho. A common thorny scandent 
shrub with small white flowers, orange berries and Bifoliate spiny leaves. 
Flowers in November ; fruit ripe in J anuary, 

66. Glycosmis pentaphylla, Corr, Uriya Hau Mircho, 

67. Murraya Eoenigi, Spreng, Uriya Aiirsingipotaro, The curry plant. 

.68, Limonia acidissima) Linn, Uriya Bhenta, Flowers March. 

69, Atalantia monophylla, Correa, Flowers November. 

70 

71 

72 


Citm. medica, Linn. Unya Gojjommbo. ] , *'• 

[found occationally appareoily 

CitrtiB aurantium, Linn. Uriya Narungo. 

Citrus decumana, Lim, Uriya Pampalima$, J of deserted villsgef in forests^ 
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73. Feronia elephanitiin, Corr, Uriya Koito. Tho woodapple. Flower* in 
January ; ripe fruit in October. 

74. iEgle marmelos, Corr, Uriya Bello. 

Simaruhect, 

75. AUantuB excelaa^ Roxh. Uriya Oormikarwati. Flowers January ; fruit 
March. 

Ochnacetx, 

76. Oohna squarrosa, Linn. Uriya Koniari, Flowers in March. 

Burtteracece. 

77. Bursera aerrata, Colehr. Uriya Som])otri-Mohi, 

78. Garuga pinnata, Roxh. Uriya Jlandala^Mohi. 

Meliacecr. 

79. Melia azadirachta, Linn. Uriya Limbo. Flowers March ; fruit April 
and May, 

80. Melia dubia, Cav. Uriya Mahalimho. Ripe fruit in March. 

81. Oipadessa fruticosa, Blame. Uriya Ronahilli, 

82. Soymida febrifuge, Adv. Juss. Uriya Sohun. Flowers February-March ; 
fruit March-April, 

83. Chloroxylon Swiotenia, DC. Prodr. Uriya Bheru. Flowers March. 

84. Swietenia macrophylla, King. A few young plants, planted in Chatrapur, 

Oladneoi. 

85. Olax scandens, Roxh. Uriya Boderika. Flowers March ; fruit May. 

Celastrinem, 

86. Celastrus panioulata, Willd. Uriya Kattapengu. 

Rhamneo’.. 

87. Ventilago calyculata, Tnlaeme. Uriya PitchuU. Flower November. 

88. Zizyphus jujuba, Uriya Borokii. Fruit January. 

89. Zizyphus OSnoplea, Mdl. Gard. Uuya KontekoU. Flower October ; 
fruit Docembor, 

90. Zizyplns xylopyrus, Willd. Uriya Gotti. Flower October ; fruit December, 

91. Zizyphus rugosa, Lamk, Uriya Chunukoli, 

Ampelkleie. 

92. Vitis quadrangularis, Wall, 

93. Vitis gigantoa, Bedd. Uriya Tanqna. A large creeper with furrowed 
corky bark ; the stem contains a considerable quantity of water, which is 
quite sweet and potable. 

94. Vitis latifolia, Roxh. Uriya Dihiri. 

95. Vitis carnosa, Wall. 7 Fruiting November. 

96. Vitis pedata, Vahl. i 

SapindacetB. 

97. OardioRpermum Halicacabum, Linn. A graceful slender creeper with 
small white flowers, and triangular, inflated membranous capsule. Com- 
mon in hedges and fields. Flowers August to December. 

98. Allophylus Cobbe ear. serratus, Blume. Uriya Tsallunnia, 
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99«^ Sohtoioh«r» irijugE, Vriym Kmtutno^, Flowers March ; fruit Jdsy. 

100. SapinduB trifoliatuB, Linn, Uriya Muhiamunju Fiowen December; 
fruit March. 


Anacardiacm, 

> 101 •< Maugifera indloa, Xinn. Uriya- Amho. Grows to a very Urge size in 
the hills. 

102. Anacardium ocoidentale, Lim: ^ Uriya BhallicHimbo, 

103. Buohanania latifolia^ Roxb* Uriya Charo^ Flowers January and 
February ; fruit March. 

104. Odina Wodier, Roxh^ Uriya Scrupoiri Mohi, 

105. SemeoarpuB Anacardiomt Linn, Uriya Bhallia, Fruit November^ 

106. Spondtas mangifera, Willd^ Uriya Amhoio. Flowers March. 

. Uoringtix, 

107. Moringa pterygospenna, Gatin, Uriya Mmilca, Bon wild in places. 

L€guvAnotm, 

108. Roihia trifoliata, Fsrs. Flowers November and December. 

109. CrotoUria globosa^ W, d A, Flowers December-January. 

110. CrotoUria prostraia, Roxb, Flowering January and February. 

111. CrotoUria evolvuloides, Wight, 

112. CrotoUria rubiginosa var, Wightiana, Wiild, Uriya Bonqfumka, Flowers 
and pods October. 

113. CrotoUria albida, H^yne. 

1 1 4. CrotolarU linifolia, lAnn, 

115. CrotoUria oalycina ^ Schranh, 

116. CrotolarU sericeai R^z, 

117. CrotolarU verrucosa, lAnn, Flowers December. 

118. OrotoUrU oUvata, IF. A A. Uriya Jummudu. Flowering from July 
' to January. 

119. CrotoUria UbumifolU, Linn, 

120. Indigofera echinata, WiUd, Flowers and fruit January. 

121. Indigofera gUnduloea, Willd, 

122. Indigofera linifolU, Rziz, 

123. Indigofera enneaphylla, Linn, 

124. Indigofera pentaphylla, Linn, 

125. Indigofera trifolUta, Linn, 

126. Indigofera hirsuta, Linn. 

127. Indigofera tinotorU, Zinit. 

128. Psoralia corylifolia. Linn. Flowers and pods. December. 

129. MillettU auriouUta, Baker, Uriya Rehorlo, 

130. TephrosU purpurea and ear. pumiU, Pete, Uriya MoUhia Koluthia. 

' 13i; ' TephrosU viHosa, Fere: Uriya Settokoluthia. 

132. SesbanU aegypiUca, Psra. Uriya Joirrti, 

133. SesbanU aculeata, Pen. 

134. SesbanU grattdiflora, Pen , ' 


I Flowering October ; pods October and 
I November. 



NOTES ON THE FLORA OF NORTHERN O AN JAM. 545: 


155» Zornia diphylla^ P^ra. Flo wars and pods, October to Deoetnbar. 

136. Smithia sensitiva, Ait. Flowers November. 

137. ^sohynomene indioa, Linn. Vriya Sullo. Flowers and pods January 
and February, 

138. ^sohynomene aspera, Linn. Uncommon. Flowers Dooembor. 

139. Ormocarpum sennoides. DC. Prodr. Flowers and pods August, Tho 
muricatad interrupted pods are very distinctive. 

140. Leptodesmia congesta, Benth. 

141. Pseudarthria viscida, W, dt A. 

142. Uraria picta, Desv. 

143. Uraria hamosa, Wall. 

144. AJysioarpus monilifer, DC. Prodr. 

145. Alysicarpus vaginalis var. nummularifolia, DC. Prodr. 

146. Alysicarpus rugosus var. styracifolius, DC. Prodr. 

147. Ougainia dalbergioides, Benth. Uriya Bnndhono. 

148. Desmodium pulohellum, Benth. Uriya Kurmnoponi. 

149. Desmodium latifolium, DC. Prodr. Uriya Saloponi. 

160, Desmodium triilorum, DC Prodr. Uriya Bhumikamarada. 

151. Abrus precatorius, Zmn. Uriya Koincho. 

152. Lathyrus sativus, Linn. 

153. Mucuna pruriens, DC. Prodr. Uriya Bhomcho. Flowers November 
and December. The brown pods covered with irritating hairs ripen in 
January. 

154. Erythrinamdioa.imn. Vrya Paldua. jFlowen February-March. 

155. Erythrina suberosa. Roxh. Uriya Chaldua. ^ 

156. Spatholobus Koxburghii, Benth. Uriya Noi^polaso. 

157. Butea frondosa, Romb. Uriya Polcui^gocho. Flowers March. 

158. Butea superba, Roxh. Uriya Polaeo. 

159. Oanavalia ensiformis, DC. Prodr. Flowering December and January. 

160. Phaseolus trilobus, Ait. 

161. Phaseolus aconitifolius, Jacq, 

162. Phaseolus mungo, Linn. 

163. Phaseolus trinervius, Eeyne. 

164. Vigna Oatiang, Endl. Uriya Borogudi. Run. wild here and there. 

165. Clitoria Tematea, Linn, 

166. Pachyrhizus angulatus, Rich. Uriya Rongojatto, Run wild, and now 
abundant. 

167. Dolifchos Lablab, Lifiw. ' 

168. Atylosia soarabeoides, Benth. var. nervosum, Royle. Uriya Bonok^ 
luthia. 

169. Cajanus indicus, Spreng. Uriya Kandulo. Occasionally run wild. 

170. Dunbaria conspersa, Benih. Uriya Oppofjito. 

171. Rhynchosia suaveolens. 1 D(7. Prodr. Uriya Bonokandulo. Flowers 

172. Bhynchosia cans, J - November. 
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173. Bhyaohoaia viscosa, DC. Pradr» Flowera Decembor and January ; 
pods ripen February. 

174. Flemingia chappar, Ham. Driya CfUnna, 

175. Flemingia oonjesta, Roxb, Flowers December. 

176. Dalbergia Hiasoo, Roxb. Planted in avenues. 

177. Dalbergia latifolia, Roxb. Unya Shsm. 

178. Dalbergia volubilis, Roxb. Uriya Pitchuli. 

179. Dalbergia panicu lata, Uriya Dhobi. Fruit Ooiobor. 

180. Pterocarpus marsupium, iifoa?5. Uriya Piasal. 

181. Pierooarpus santalinus, Linjt. A few trees planted at Chatrapur, 

182. Pongamia glabra, Vent. Jard. Uriya Koronjo. Flowers March ; pods 
ripen January. 

183. Derris scandonst Benih. 

184. Csesalpinia Bonduoella, Fleming. The broad prickly pods ripen in 
January. The pods are two^eeded ; the seeds are large and lead-coloured. 

185. Ctesalpinia puloherrima, Swartz. Planted ornamentally. 

18G. CBBsalpinia sepiaria, Roxb. Uriya Gillo. 

187. Ceeaalplnia coriarta, Willd. Planted. 

188. Peltophorum ferrugineum, BerUk. Planted in avenues. 

189. Poinciana data, Linn. 

190. Poinciana regia, Boja. 

191. Parkinsonia aculeata, Linn. Uriya Sma Sullo. 

192. Cassia fistula, Linn. Sunnari. Flowering April, when it prcaenls a very 
handsome appearance with its large thyrses of golden flowers. The pods 
are long and terete. 

193. Cassia occidentalis, Linn. Uriya Kasindra. In Hooker’s Flora this 
plant is shown as having 7 perfect stamens and the petals pale lilac. In 
Ganjam, however, where it is a most common weed, the perfect stamens 
are almost invariably 6 and the petals always yellow. The uppermost 
stamen as well as the 3 lowest is rudimentary. Flowers and pods August 
to January. 

194. Cassia tora, Linn* Uriya Tsdkunda 

195. Cassia anriculata, Linn. In the southern part of the district only. 

196i Cassia alata, Linn. One plant in a garden at Chatrapur. 

197. Cassia siamea, Linn. Uriya Sinia-Ka$indra. Introduced and planted as 
an avenue tree, and now run wild. 

198. Cassia glauca, Linn. One specimen only found in a small remote village. 
No one knows how it came there, nor do there appear to be any other 
in the neighbourhood. 

199. Cassia absus, Ltmt. 

200*. Cassia Kleinii, W. d A. 

201. Cassia mimusoides, Linn. 

{ Koia. 

Tmmli. 
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203. Bauhinia tomcntoua, Linn, Flowers in August. Coast scrub land. 

204. Bauhinia racemosa, Linn, Uriya Arnhata, Flowers May, 

205. Bauhinia Vahlii, A, Uriya Shialim 

206. Bauhinia purpurea, Linn. Uriya Borada, Flowers October; pods 
January. 

207. Neptunia oleracea, Lour, Flowering July. 

208. Xylia dolabriformiB, Benth. ^'>•>0 { y 

209. Enlada scandons, Benth, Uriya Giridi, Rare ; flowers in March. 

210. Dichrostachys oiuorea. IV, A, Uriya Kuradia, Common. Its red and 
white or yellow heads of flowers arc striking. 

211. Leucoena glauca, Benth. Uriya Rosaokodorubo, Frequent in and near 
villages, but apparently always planted. 

212. Mimosa pudica,Ii«w. The pretty little 

sensitive herb, with flowers in pink globose heads ; the whole plant prickly. 
Flowers appear in the rains. 

213. Mimosa rubicaulis, Linn, Uriya Dontari, 

214. Acacia Farnesiana, Flowering January, 

216. Acacia arabioa, Willd, Uriya Babulo. Flowering in the rains ; pods in 
April. 

216. Acacia loucophlea WiUd, Uriya Guaria. Flowers August ; pods 
December, 

217. Acacia sundra, DC, Prodr, Uriya Khoiro, 

218. Acacia ferruginea, DC, Prodr, Planted, not indigenous, 

219. Acacia intfda, Willd, Uriya Dontari. 

220. Pithecolobium duloe, Benth, Uriya Sirnakoia, ) Planted as ornamenta 

221. Pithecolobium saman, Benth, ) and avenue trees, 

222. Haematoxylon caropecheanum, Linn, Seeds from West Indies sown 
in 1899 have produced plants of 20 feet, which in the rains of 1903 
bore fertile seeds. 

Crasmlacefe, 

223. Bryophyllum calyoinum, Saliah, Uriya Uemmokakari, 

Droseraceai. 

224. Drosera Burmanni, } Flowers November and DecemJ^or. These 

225. Drosora Indica, Lmn. J small ‘'insectivorous” plants resemble 

the European Droeera “ Sundew 

Combretaceas, 

226. Terminalia catappa, Linn, Uriya Badambo, Planted. 

227. Terminalia belerica, Uriya Bahada, Flowers January-Febru ary. 

228. Terminalia ohebula, Reiz. Unya Horada, Flowers May ; fruit Decern- 
beivFobruary. 

229. Terminalia Arjnna, Bedd. Uriya Arjuno. Flowers May ; fruit Novom. 
ber-Dcccmber. 
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230. Torminalia tomentoaa, Bedd, Uriya Scihajo. Flowers May ; fruit 
November and December. 

231. Oalyoopteris doribunda^ Lamh» Uriya Kohtndia. 

232. Anog^issna latifolia, Wall, Uriya Dhau, Fruit January. 

233. Anogeissua acuminata, Wall, Uriya Pasi, 

234. Combrotum decandrum, Roxh, Uriya KoraJcoJcundia. A tall creeper 
very conspicuous through the white floral leaves which appear in 
November and December, Flowers open out in January. 

235. Combretum ovalifolium, Roxb, Uriya DevaJcokundia, Flowering March. 

Myrtacea, 

236. Psidium Guayava, Linn, Uriya Bodajamho, 

237. Eugenia JamboSj Llfm. Uriya Gulahjamho, Planted. 

238. Eugenia operculaia^ Roxb, Uriya | jamho | common. 

239. Eugenia Jambolana, Linn, Uriya Jamho, Flowers March and April ; 
fruit during rains. 

240. Eugenia bracteata, Roxb, Uriya Jatti, 

241. Barringtonia acutangula, Oaertn, Uriya Hinjolo, Flowering May and 
Juno. 

242. Oareya arborea, Roxh, Uriya Kumhi, Flowers March ; fruit May. 

243. Eucalyptus globulus, Labill, Planted and thriving well. 

MelastomacecB, 

244. Sonorila tenora, Royle, 

245. Memecylon edule, Roxb, Uriya Niraso, 

Lythraceco, 

246. Woodfordia floribunda, Uriya Jaiiko, Flowers January-March. 

247. Lawsonia alba, LamJc, Uriya Manjati, Planted. 

248. Lagerstrcemia indioa, Linn, Planted in gardens. Flowering in tho 
rains. 

249. Lagerstrocmia parviflora, Romb, Uriya Sidda, Flowers May ; fruit 
December. 

250. Lagerstroomia Flos Reginse, Retz, A few planted specimens. Flower- 
ing during the rains. 

Onagracm, 

251. Jussioea Buffruticosa, jtiTMf. Flowering December. 

252. Ludwigia parviflora, Roxb, Uriya Jholo^jholL Flowers in the rains. 

SamydacecB, 

253. Casearia tomentosa, Roxb, Uriya Giridi, Flowers January ; fruit 

March. 


PasftiftorMi, 

254; Passiflora foetida. A slender climber covered with glandular hairs. Tho 
pure white flowers appear in abundance in the rains ; the globose green 
fruit is surrounded by the 3 glandular pubescent pinnatiseot bracts which 
form an cpicalyx. 
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(Juourhitncm, 

25B. Trichosantheu cucumerina, Linn. Flowering in the rains, 

256. Luff a rogyptiaca, Mill. 

257. CitruHus oolocynthis, Schrad. 

258. Gucurbita pepo, DC. Prodr. Cultivated and run wild. 

259. Cophalandra indica, Naud. Vriya Boduka. 

Cactem. 

200. Opuntia Dillonii, Haw. The prickly pear. Not extensive, paiidanus 
being preferred locally for hedges, 

Araliacta. 

2Cl. Hcptapleurum vonusolum, Sesm, Uriya Suhhulamadavi, 

Cornacm. 

262. Alangium Lamarokii, Thwaites. Uriya Ankulo, Flowers March ; fruit 
May, 

Rubiacfie, 

263. Anthocephalus Cadamba, Miq. Uriya Kodomo. More or less a sacred 
tree and frequently planted in villages. Though fairly common it is never 
found far from villages and is probably never truly wild. Attains a largo 
8 iz< 3 . Flowering November. 

264. Adina oordifolia, Hook, f. Uriya Uolondo. Flowers December. 

265. Stephogyno parvifolia, Korth. Uriya Mumli’^niumli. 

2G6. Hyraonodictyon excelsum, Wall. Uriya Bodoka. 

267. Wendlandia tinctoria, DC. Prodr. Uriya Tilei, Flowers Kobniary. 

268. Oldenlandia corymbosa, Linn, 

269. Oldenlandia paniculata, Linn. 

270. Oldenlandia alata, Koen. 

271. Wobera corymbosa, Wilkl. Uriya Dhalakai. 

272. Riindia uliginosa, DC. Prodr. Uriya Pemlrua. Flowers May ; fruit 
December. 

273. Randia dumetorum, Larnk. Uriya Potua. Flowers May ; fruit December. 

274. Gardenia gummifera, Linn. Uriya Burudu. Flowers in March. 

275. Gardenia latifolia, Alt. Vriya Jantia^ Flowers March ; fruit December 

276. Gardenia turgida, Roxh. Uriya Bamunia. Flowers in March. 

277. Canthium didynum, Roxh, Uriya Dhalasitiya. Flowers February. 

278. Canthium parviflorum, Lamk. Uriya Tuthuddi, 

279. Ixora parviflora, Vahl. Uriya Kilak$ruain. Flowering January ; fruit in 
March. 

280. Ixora coccinoa, Linn. Uriya Romonipvlo. Planted in gardens, not 
wild. 

Si: 

283. Morinda citrifolia var. braoteata, Linn, Uriya Attu. Flowers April 
and May. 

28^1. Uamiltouiu suaveolonb, Ko^ib. 
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885, Hydrophylax maritima, Idnn, A small seashore sand herb. 

288. Spermaoooe striotai Litm. 

287. Spetmacoce hispida, Linn, Uriya Solugantia. 

Campanulace<B, 

288. Lobelia trigona, Roxb, Flowers November and December. 

Plumhaginm, 

289. Plumbago seylanioa, Linn, Uriya Chiiiapara. Flowering January. 

29(K Plumbago rosea, Lim, Occasionally as an escape, rare. 

Myrsineaf. 

291 . Ardisia humilis, Vakl^ Common along hill steeams, rare in the plains, 
Flowers in May. 

SapotoMcB, 

292. Bassia latifolia, Ra»b, Uriya Mohulo» Flowers January to March 5 
fruit March and April. 

293. Mimusopa elengi, Linn, Uriya Buralo, Planted ornamentally and for 
the sake of the scented flowers-— not wild. 

294. Mimuaops hexandra, Uriya Khiri, 

295. Achras sapota, Linn, A few plants from seed at Chatrapur, whore they 
do not seem very happy. 

Ehenaceo!, 

296. Diospyros montana, Roxb, Uriya Komkoli, 

297. Diospyros erabryopteris, Per», Uriya DiumraJcendu. 

298. Diospyros sylvatica, Roarb, Urvya Kaluchia, 

299. Diosp 3 rro 8 chloroxylon, Rozb, Uriya Kosse. In scrub forests near the 
ooast. 

300. Diospyros melanoxylon, Roxb, Uriya Kmdu, 

Oloaoeay, 


301. 

302. 

303. 

304. 

306. 

306. 

307. 

308. 

309. 


Jasminum auriculatum, Vahll, Flowering in August. 

Ncytanthes arbor-tristis, Linn, Uriya ^ Qong^Sinwli 8 o p t - 

ember ; fruit December. 

Schrebera swietenioides, Roxb, Uriya Juntia, 

ApocynacecB, 

Allamanda cathartica, Kurz, Introduced and run wild. 

Carissa Carandas, Lim, 1 

OariMa Bpinarum, DC Prodr. 1 Korondo. 

Tinea rosea, Lim. Commonly grown near temples and shrines. 

Plumeria acutifolia. Poirot Uriya^ 'guUcM cultivated and 

grown near temples, but frequently found run wild. 

Thevetia neriifolia, Jum. Uriya Holidia Konnari, Grown near shrines 
and run wild. 


310. Alstonia scholaris, Broem, Uriya Uhhaiima. Bather uncommon, occur- 
ring generally in the neighbourhood of the hills. 

311. Holarrhena antidysontorica, IFaf/. Uriya Poiarjkoruain, 



NOTES ON THE FLORA OF NORTHERN OANJAM. 640 


312. 


S13. 

314. 

315. 

316. 

317. 

318. 

319. 

320. 

321. 

322. 

323. 

324. 

325. 

326. 

327. 

328. 


329. 


Wrightia tinctoria, Brown. Uriya Dudakeruain. Frequently mistokoa 
for holarrhena, but the corolla has a fimbriate corona and the follicles 
adhere at the tips. 

Wrightia tomontosa, Roen. Uriya Duhukeruain. Differs from W, Hw 
toria in the fruit ; the follicles being stouter and connate throughout. 
Nerium odorum, Soland. Uriya Konnari. Planted only. 

Chonemorpha Griffith!, Hook.f, One specimen of this handsome climber 
in a garden at Chatrapur. 

Aganosma caryophyllata. G. Don. Uriya MaUti. Flowering during rains. 
Ichnooarpus frutescens, Br, UHya Kulua'^ioi. Flowers in December. 
AscUpiadew. 

Hemidesmus indicus, Br. Uriya Sugondi, 

Oxystelma esculentura, Br, Flowers December. 

Calotropi^ gigantea. \ 

Oalotropis procera. ^ruho. 

Doomia extonsa, Br, Uriya UituruU. Flowers November ; the folU- 
clos covered with soft long spines appear in December. 

Ceropegia tuberosa, Roxh^ Flowers August. 

Oeropegia hirsuta, Wight Arn. Flowers October. 

CaraUuma adaoendena, Br. ^ Bhumi-koham. Flowering 

Boucoroaia crenulata, Wight d; Arn. } in the rains. 

Loganacm. 

Mitrasacme alsinoides, iir. Flowering January. 

Strychnos nux-vomioa, Linn, Uriya Kora, Flowers March ; the red 


fruit ripen about December, 
appears not to be poisonous. 
Strychnos potatorum, Linn. 
and Juno. 


Monkeys and birds cat the pulp, which 
Uriya Kotako. Flowers March \ fruit May 


Gmtianacm, 

330. Exacum pedunculatum, Linn, Flowers December. 

331. Canscora diffusa. Br, Uriya Burruhurria, Found chiefly on rocky hill- 
sides. Flowering in January. 

.332. Oanscora decussata, Roem d' Sch, Flowers November to January. 

333. Limnantheraum cristatum, Gnemh. 

334. Limnan them urn indie um, Thwaites. 

Hydro phyllacm. 

335. Hydrolea zoylanica, Vahl, Uriya Balluballua-kasindri, 

Boraginm, 

336. Cordia myxa, Linn. Uriya Amhota, 

337. Oordia Maoleodii, H.f. db T. Uriya Borah. 

338. Ehrotia laavis, Roxh. Uriya Guachipo. 

339. Ehretia buxifolia, R^xh, Uriya Kujjipano. 

340. Trichodesraa indicum, Br. Uriya Raktokai, Flowers December and 
January. 

341. CynogloBsum sp. (donticulatum?), Fmk. 
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* Con^folvulacem, 

342. Eryoibe panionlata, Eoxh, 

343. Argyreia Wight. Probably not troly wild. 

344. Argyreia specioaa, Sweet, Flowering September and October. 

345. Ipomea bona-«ox, Lmn. Occasionally as an escape from gardens. 

346. Ipomea coccinea, Littn, Uriya Pamkoda, Flowers December. 

347. Ipomea qaamoclit, Limt, 

348. Ipomea digitata, Linn, Flowers January. 

349. Ipomea pentaphylla, Jacq, 

350. Ipomea pechtigridis^ Linn, Uriya Billenawli, A pretty slender, softly 
hairy creeper, with white flowers and palmatiscct leaves, somewhat recall- 
ing a tiger’s “ pug. ” Flowering in the rains. 

351. Ipomea tridentata, Roth, 

352. Ipomea reniformis, Chois, 

.353. Ipomea obscura, Ker. 

354 . Ipomea sepiaria, Koen, Flowers January. 

Ipomea beladamboo, Roem tC* Sch, Flowers January. 

35fl^ Ipomea aquation, ForsL In and around tanks and. ditches. Flowcm 
December and January. 

367. Ipomea biloba, Forsk, Uriya Notiali-Jnoi, Trailing across sand. Flowers 
large purple, leaves resembling those of the Bauhinias. Flowering in March. 

358. Evolvulus alsinoidos, Linn, Uriya Vishnukrantha. A slender small trail- 
ing herb with small blue flowers. Appears to flower sporadically through- 
out the year. A decoction is used medicinally as a febrifuge. 

Solanacece, 

359. 8olanum nigrum, Linn. Flowers during the rainy season. 

360. Solanum indioum, Linn, Uriya Dejji. 

361. Solanum xanthocarpum, Linn, 

362. Solanum trilobatum. 

363. Physalis minima. Flowers August. 

364. Datura f astuosa, Linn, 

Scrophularineas. 

366. Sutora glandulosa, Roth, Flowers December to February. 

366. Stemodia visoosa, Flowering January and February. 

367. Limnophila laxa, Benth. In flower in August and September. 

368. Bonnaya brachiata, Link d Otto, Flowers February. 

369. Scoparia dulois, Linn, Flowering January. Sir Joseph Hooker 
(Flora B. I.) states that this plant was unknown in Boxburgh’s lime, and 
has probably spread from Serampore since 1846. 

Orobanohaceas, 

370. ^ginetia indioa, Roxb, 

Lentihulariew, 

371. Utrlcularia stellaris, Linn, 

372. UtriculMi. flexuoHa, VM. October to January, 
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373. tJtrioularia aflfinis, Wight, "J 

374. Uirioularia racemosa, Wall, j January. 

Bigrumiacm, 

375. Millingtonia hortonsis, Linn, Uriya SimaronaUlU, Much planted. 

37C. Oroxylum indioum, Vent, Uriya Pomponia, Flowern September ; fruit 
November and December. The flower is large, purple, fleshy ; the capsulea 
attain sometimes 3 feet in length and are broad and flat.. The discoid seeds 
have large soarious or hyaline wings and are beautifully packed in the two 
valves so as to take up a minimum of space. The leaves fall before tho 
capsules ripen. 

377. Htereospormum chelenoides, DC, Prodr, Uriya Patuli, Flowers April, 

.378. Stereospermum suaveolens. DC, Prodr, Uriya Patuli, 

379. Bignonia vonusta, Ker, The fine orange flowers appear in January. 

380. Tecoma sians, dues, A feW specimens in gardens. Flowers December. 

381. Kigolia pinnata, DC. Prodr, Much planted as au avenue tree. Tho 
flowers resemble those of Oroxyluvi indicuin, 

Pfdalitiem. 

382. Pedalium murex, Linn, Flowering August and Roptomber, 

.383. Sesamura indicum, D,C. Prodr, Uriya Raani, Occasionally as an 
escape from cultivation. 

384. Martynia diandra, Glox, Uriya Bhago^iaTclca, Introduced into India 
from America and now widely spread. Very viscous all over. Leaves are 
large and palmate. Flowers purplish. Fruit, a capsule with 2strong curved 
terminal spines and 2 or 3 ascending small straight ones below. This ai^ 
rangoment enables the capsule to fasten on to the fur of animals, and to 
this the rapid and widespread dispersal of the plant is no doubt due. 
Tho Uriya name, which moans tiger’s claws, ” explains itself. 

Aoanthaceoi. 

385. Thunbergia fragrans, Roxh, var, vestita, Nees. A pretty slender creeper 
with white flowers, at first sight resembling a convolvulus. Flowering 
in the cold season. 

,386. Ebermaiera glaiica, Flowering January. 

387. Oardanthora nliginosa, Ham. Flowering January. 

388. Hygrophila spinosa, T. Anders. Uriya Uoinakka. Flowering from Nov- 
ember to February along ditches and paddy fields, Tho corolla is usually 
pale purple, but white flowers are fairly common. 

.389, Petalidium barlorioides, Nces, Uriya Udrakoppa, 

.390. Dflodalacanthus purpurascons, T, Aitders, 

.391, Diedalacanthus montanus, T, Anders, 

392. Ilemigraphis latebrosa, Nees, This plant is separated from II, elegam by 
the number of seeds which is said to be never less than 8-seeded, and H, 
latebrosa never more than 6, but local specimens have furnished capsules 
with 6, 7 and 8 seeds ; the two are possibly not even well-defined varieties. 
Grows mainly on rocky hillsides under shade. Flowers from December 
to February. 
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393. Blepharis boerhaavioefolia^ P^rs. Flowering November, 

394. Blepharis mollugmifolia, Pen, Flowers Deoomber and January. 

395. Birleria prionitU, Linn, Uriya D€makaranta, Flowers December. 

396. Burleria oristata, lAm, 

397. Burleria strigosa, Willd, 

398. OroBsandra unduleefolia, Salted, Doubtfully wild. 

399. Andrographis panioulata, Neee, 

400. Lepidagathis fasoioulata, Neee» 

401 « Lepidagaihis triuerria, Neee, 

402. Juatioia botonica, Linn, The white groon-netvod bracts make the plant 
very conapicuous. Flowers December. 

403. Justioia glauca^ Rottler, 

404. Justicla miorautha, Wall, 

405. Justicia quinqueangularia, Keen, 

406. Justicia procutnbena, Linn, 

407. Adhatoda vasica, Neee, Uriya Baeeungo, Probably never wild, in tho 
plains at least. 

408. Eoolobimu Linneeum, Kurz. Flowers in tho rains. 

409. Eungia parvihora var, peotinata, Neee, 

410. Dicliptera parvibracteata, Neee, 

411. Dicliptera micranthes, Neee, 

412. Peristrophe bicalyoulata, Neee, Flowering December and January. 

Verhmaceoi, 

413. Lantana crenulata, Roxb, 7 Mainly in gardens, occasionally as an 

414. Lantana aouleata, Linn, } escape, 

415. Staohytarpheta indica, Vahl, 

41G. OaUicarpaarborea, /Zo<r6. Uriya. { 

417. Tectona grandis, Linn. Uriya. | JnoI indigenous. Planted 

and spreading from self«eown seed. 

418. Premna tomentesa,' Willd, Uriya Suhundi, 

419. Gmelioa arborea, Linn, Uriya Oumbari, 

420. Gmelina asiatica, Linn, Near the coast only, 

421. Vitex negnndo, Linn, Uriya Begguna, 

422. Vitex pubescens, VM. Flowers November ; fruit ripen February. 

423. Ciorodendron serratum, Spreng, Uriya Budagocha, 

424. Clerodendron infortunatura, Wall, Uriya Battia, 

425. Clerodendron Siphonanthus. Br, A single specimen in a hedge at 
Ohatrapur. No one knows how it came there, as it is not now to be 
found in « any local garden^ 

Lahiatea, 

426. Ooimnm oanum, Sime, Uriya Gondotulaei, 

427. Ooimum basilioum, Linn, 

423. Ocimum gratissimum, Linn, 
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420. 

430. 

431. 

432. 

433. 

434. 

435. 

436. 

437. 


438. 

430. 

440. 

441. 

442. 
413. 

444. 

445. 
44o. 

447. 

448. 
440. 

450. 

451. 


452. 

453. 

454. 

455. 

456. 
467. 
458. 
450. 

460. 

461. 
402. 


Ocimum sanctum, Linn, Uriya Dohho-lutdai, 

Aninocliilus carnosus. Wall, Uriya Bennia, Flowering Novombor. 
Hyptis suaveolens, Poit, Flowering January. 

AnisoraoloH ovata, Br, 
licucas chinonsis, Br, 

Loucas suffrutioosa, Benth, 

Leucas cephalotes, Spreng, 

Lone as asp era, Spreng Uriya Gogoenhuo, 

Leonotia nepetocfolia, Br. A striking tall, straight annual, with oonspi* 
Guous orange-rod flowers, which appear in December. 

Nyctagiueoi. 

Boorhaavia rcpCns, Linn, Uriya Attigapodi. 

Boerhaavia ropanda, Willd, A graceful creeper with pretty pink 
trumpet-shaped perianth. Flowers in April. 

Pisonia aculeata, Linn. Uriya flathi-ankmo, 

Amara^Uacece.. 

Celosia argentea, Linn, 

Oelosia crista ta, Linn, Escaped from gardens. 

Allmania nodiflora, Br, var, angustifolia and var, Roxburghii. 

Digera arvenais, Forak, 

Amarantua spinosus, Linn, Uriya Kontamalisho, 

Pupalia atropurpuroa, J/or/. 

Nothaerua brachiata, Wight, Uriya Modurango, 

Aerua soandons, Wall, 

Aorua lanata, Juss, 

Achyranthes aspora, Linn, Uriya Oppomaronqo, 

Pidygotiaran, 

Polygonum tomentosura, Willd, Uriya Panikoniarl. Flowers Novem- 
ber, 

A ristolochiacew, 

Ariatolochia indica, Linn, Uriya Coppakanna. 

LoranihaeeiK, 

Loranthus longiflorua, Dearousii, Uriya Modango, 

Sanlafiw*i(V. 

Santalum album, Linn, Two trees planted at Kussellkonda. 
Enphorbiaceoi, 

Euphorbia rosea, Reiz, 

Euphorbia thymifolia, Burm, 

Euphorbia tirnoalli. Ham, Uriya Lorkabiddu, 

Euphorbia nivulia, Linn, Uriya Kadi^iddu. 

Bridelia retusa, Spreng. Uriya Ko$i, 

Oleistanthus collinus, Benth. Uriya Korada. 

Phyllanthus reticulatus, Poir, Uriya Jojangi, 

PhyllanthuB omblica, Linn, Uriya Aonla, 


8 
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463. PhyllanthuB Niruri, Lim, 

464. PhyllanthuB distichas, Mmll. Planted. 

465. Antidesroa ghesamibillay Uiiya Nuniari, 

466. Antidesma diandrnm, Roth, Uriya Nuniari. 

467. Jairopha glandulifera, Roich. Uriya Stifutnonkakhollo, 

468. Jairopha ourcas, Linn. Uriya Nonhakhallo, 

469. Trewia nudiflora, Linn, 

470. Mallotua repandus, Mnell, Uriya Donkari, Flowers November and 
December. 

471. Mallolua philippinensia, MuelL Uriya, Sudaragtmdi, Flowers Nov- 
ember. 

472. Golonium lanceolatum, Uruja KaJcara, 

473. Tragia involucrata, Linn, Unya Bichaii, A small creeper cpvered 
with irritating hairs. Flowers in September and October. 

474. PedUanthuB lithymaloideB. Poi<. { "X } l„ir,w 

duced from the West Indies and now widespread ; much used for 
hedges. The pink involucre has the appearance of an inverted 
slipper. 

475. Manihot glazovii, Muell, Planted in Chatrapur and reproducing itself 
from seed. 

Urtlaacea*, 

476. Holoptelia integrifoUa, PlancK Uriya ^ | Rather swirce. 

477. Celtis tetranda, Rozh, 

478. Streblus aspor, Lour. Uriya Shada, 

479. Ficus parasitica, Koen, Uriya Korsano, 

480. Ficus bengalensis, Linn, Uriya Oori, 

481. Ficus Benjamina, Linn, 

482. Ficus elastica, Roxh, Introduced and grown from seed from Assam 
during the last 3 or 4 years. 

483. Ficus religiosa, Linn, Uriya Usto, 

484. Ficus Tsiela, Roxb, Uriya Jori, 

485. Ficus hispida, Linn, Uriya Bhaidimiri, 

486. Ficus Cunia, Ham, 

487. Ficus glomorata, Roxh. Uriya Dimiri, 

488. Artocarpus integrifolia, Linn, Uriya Ponaao, 

489. Artocarpus Lakoocha, Roxb, Uriya Joitio. Very rare in the plains. 

Casuarineo), 

490. Casuarina equisetifolia, Forah, Uriya Sabako. Much planted along 
the coast, but does not reproduce itself naturally. 

SalicinecB, 

491. Salix ietrasperma, Roxb, Uriya Pamjarnbo. 

Cycadacm . 

492. Cycas circinaiis, Linn. Uriya Oruguna. 
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Orchulem, 

493, Hftbenaria siisannai. tir, 

ScHamme(r, 

494, (llobba orixenHw, Roxh, ^ 

m. aiobba bulbifem, Roxk j ^""“8 

496. Curcuma aromaiica, Salisb. ( Urtya Pain, % 

497 Curcuma montana, 7i*o.r6. Xuriya <SaA'M/a. } ^^'^^**^^ *^*'*”** 

498. Zingiber ligulatum, Rorib^ 

499. Zingiber capitatura, Roxh, IJriya Ghatgohara. 

500. Oostua spociosua, Smith, Uriya Ghaigohara, Flowering during raiui. 

601, Oanna indica, Linn, Uriya Sorobojaia, Found apparently wild. 

602. Musa sapientum var, paradisiaca, Linn. Uriya Koilali, In the hills. 

A maryllhlem, 

603, Agave amoricana, Lim. 

Roxburghiace(F, 

604. Stemona tuberosa, Lour, A rather pretty twining plant, but the houers 
have a fcetid smell resembling putrid flesh. 

LiUucran, 

505, Asparagus racoraoaus, f Uriya Mahajolo, I A slender graceful climber 
Willd. X Uriya (Vtotabori, J with sharp thorns. 

501. Oloricaa superba, Linn. Uriya Gongadoni, 

Cornmelhiarew. 

607. Commelina bengalonsis, Lhm. 

608. Commelina obliqua, Ham. 

609. Aneilema spiratu in, 

610„ Anoilema midiflorum, 7?r. 

51 U Cyanotis axillaris, Room. 

Pahnem, 

612. Oaryota urens, Linn, Uriya Solopo. 

513. Phoonix sylvestris, Roxh, Uriya Kojari. 

514. Phoenix acaulis, Buch, Uriya Kojiri, 

515. Phoenix dactilifera, Linn. Planted in Chutrapur. 

516. Calamus llotang, Linn. Uriya Jhtto. 

517. Borassus flabelliforrnis, Linn. Uriya Taic, 

518. Cocos nucifera, Linn, Uriya Nodia. 

PandanefF, 

519. Pandanus fasoioularis, Lam. Uriya Khia, 

AroUUcn, 

620. Colocasia antiquorum, Schott. 

Almnacetp.^ 

621. Alisma reniforme, Don, 

Naiadacexc, 

522. Aponogeton monoatachyon, Linn. 
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^ OramiiMm. 

628. Spinifox squarrosutt, Linn, Utiya GudufcanJco, A sea-shore 8 andbiT 1 ding^ 
grass* The female spikelets are gathered in large globose heads with 
stelaltely spreading rachides, the heads booomo. detached when the bochIs 
ripen and are bowled along by winds, thus ensuring the spread of the plant. 

624. Orisa sativa, Linn. Growing wild in marshy places. 

625. Isohaoinum angustifoliuxn, Hack, Uriya Babuli, 

623. Oynodon daotylon, Pers, Uriya Duhhula^ghanso. 

627. Andropogon oontortus, Linn, Uriya Sinkulo^ghanso. 

628. Bambnsa arundinaoea, Willd, Uriya Konia-hamBo, 

629. Dendrocalamus strictus, Uriya Salimho-batmo. 
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NEW SPECIES OF INDIAN HYMKNOPrERA 
APWJi. 

By Major C, G. Nursk, 113th Infantry. 

{Read l>efore the Bombay Natund History Society^ 31/f( March 1904.) , 

In thtt following paper I have followetl the generie noinencltituro of 
SohmUnloknecht and Friose in their Apidcr. EurojHje, Tliin in some 
instances difiers from that adopted by Bingham in his Vol. I, Hymonop- 
tera, of the Fauna of India Series. To follow the latter would doubtless 
have been more convenient for those wlm devote their attention to the 
Indian fauna only, hut as the generic nomenclature of the fonner authors 
seems to be in aocordanoe with the generally accepted rules, 1 thought 
it best to follow in their footsteps, more especially as this nomenclature 
seems to have been followed by most European Hymenopterists since 
the publication of their work. 

My collecting dtiring the past two summers has been entirely confineil 
to the neighhourhooil of Quetta and Peshin. As tlie fauna of Pahuhis- 
tan is chiefly palearotic in character, and is closely allied to that of Centml 
Asia and Eastern Europe, many of the species I obtained have been de- 
scribed by Momwitz, Fedtsohenko and others. With a view to making 
the list of species which have occurred within British Indian limits as 
complete as possible, I have included below all the sj^cies which I 
have obtained which have not been previously rec^orded from India, whe- 
ther entirely new species, or additions to the fauna of British India. 

Andrkna. 

This genus is well represented in Baluchistan, and the majority of the 
species obtained appear to ho new. In addition to those doscril)ed 
below, I obtained, either from Kashmir or Baluchistan, the following 
European species : — 

A. cineraria (Linn.) ; fairly common in Kashmir. 

A. pilipes (Fabr.) ; very common at all elevations in Kashmir. 

A. spinigera (Kirby) ; common at Quetta in the spring at fruit tree 
blossoms. 

A. convexiuscula (Kirby) ; common both in Kashmir and Baluchistan. 

A. tenuis (Mor.) ; Peshin ; apjmrently not common. 

A. parvula (Kirby) ; common in Baluchistan in the spring. 
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Also specimens which 1 iJontify douhtfuUy as the following ; — 

A. nigrkeps (Kirhy) ; Baluchistan. 

A. mint^ula (Kirby) ; Baluchistan. 

(a) Abdomen more or less red* 

Adbbna umTA, n. sp^ 

$ The pubescence, though somewhat sparse, hides the scul|>turing 
of the head and thorax ; median segment very finely rugose, with no 
enclosoil space ; abdomen minutely aciculate ; lamina at base of labrum 
short, transverse at apex ; second joint of antenn» longer than the tw*o 
following unitetl, vertex much narrowed and very convex ; median seg- 
ment short, narrowed and rounded posteriorly ; abdomen as long as 
head and thorax united, narrowed at base and apex. Head and thorax 
blaqk, apical two-thirds of flagellum red below ; legs black, the apical 
3 Of 4 joints of all the tarsi rufo-testaceous, calcaria pale testaceous ; 
nbdpmen pale red, shining, two very small lateral dark spots on 2nd 
segi^ent, the first three segments almost entirely without pubescence ; 
puheacenoe, including scopa and anal fimbria, greyish white, the anal 
fimbria with a slightly pale fulvous tinge above ; wings clear hyaline, 
neryuraa and tegul89 pale testaceous. 

l4ong* 9 

^fiAai-^Poship ; a single speinmen. 

T^is species may be at once distinguished by its alnlomen being, with 
the Exception of two small dark spots on the sides of 2nd segment, en- 
tirely pale red. 

Andbkna baluoha, n. sp. 

9 Head and mesonotum closely and finely, but somewhat shallowly, 
puntstured, scuteilum more sparsely, median segment very closely and 
finely, punctured, with a large triangular space at base somewhat coarse- 
ly rugose; abdomen very finely, closely and shallowly punctured: 
clypeiis arched anteriorly, labrum at base with a small, Ijare, projecting 
lamina, narrowed towards apex, its anterior margin almost transverse. 
Black; the 1st, 2nd, 3rd, and sometimes the kteml margins of the 4th 
abdominal segments, the anterior tibiae below and at apex, the posterior 
tibiae, calcaria, and all the tarsi pale red ; pubescence on head 'greyish 
and thick, on the thorax fulvous and short, but longer and finer, with 
a greyish tinge, on the sides of the median ‘segntent ; 1st abdominal 
segment with long^fine/ greyish pubescenbe, and titecba of a ' greyish 



l^EW SPECIES OF INDIAN HYMENOPTERA. 


559 


apkuil band, 2nd to 4tb segnionts with bands of greyish pubesoenee, 
anal fimbria with a golden tinge ; pubescence on legs, and floccns 
greyish, inclining to fulvous or golden on the tibia? and tarsi, especially 
on the inside of the latter; abdomen below almost bare, with some 
longish pubescence on the apical margins of segments ; wings hyalmo^ 
very slightly and narrowly infus(ivted at apex ; nervurea and stigma 
testaceous, tegula? dark testaceous ; tho Ist recurrent nervure is 
received into tho 2nd cubital coll past its middle, 

$ Similar, slighter, the pubescence on clypous and front usually with 
a fulvous tinge, antennae with the 2nd and 3rd joints of the flagelhmi 
subequal ; the basal abdominal segment is usually more or less black, 
and the amount of red on the 3rJ segment varies considerably in 
diflforent specimens ; the infuscation of the wings at apex is less than 
in the $ . 

Long. 9 11 — 13 mm, ^ 8—10 mm. 

Quetta ; common, esi)Ocially in lucerne fields. 

Of the Indian species this is most nearly allied to A. hut is 

krger and more pubescent. Of the European species it appears to be 
nearest to A. alpina (Mor.), but may be distinguished from that species 
by the 1st recurrent nervure being received distinctly boyejid the middle 
of the 2nd cubital cell. 

AnDRBNA PEaHINICA, n. sp. 

9 ^ Head and thorax finely and closely, abdomen minutely and 
very closely, punctured ; lamina at base of labrum short, broad, transverse 
at apex ; the pubescenice almost entirely hides tlie sculpturing of the 
head and thorax. Black ; 1st and 2nd abdominal segments (some 
times only the base of the latter) both above and l^low dark red ; claws 
and calcaria rufo-testaooous ; pubescence thick and white, forming 
broad bands on abdominal segments 1^4, scopa and anal fimbria white, 
the pubescence on tlie tarsi slightly inclining to flavous in some lights ; 
wing? hyaline, their apices very lightly infuscated ; neryures and tegulw 
dark testaceous. 

Long. 9 10—11 mm. $ 8 — 9 mm. 

rdbitat — Peshin ; Quetta ; fairly common. 

Not very near to any other Indian species, but allied to A. eversmanni 
(Bad.). It differs in having tho 1st and 2nd abdominal segments in 
both aoxes rod ; the norvured dso are dark testaceous, not black. 
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Andkkna nivbo-barbata, n. sp. 

$ Qypeus shallowly panotured, front above bases of antenn© very 
finely longitudinally striate, thorax opaque, apparently impunctate, mi- 
nutely rugose, no enclosed space at base of median segment ; abdomen im- 
punetate, shining ; bead much wider than thorax, mandibles rather short, 
blunt at apex, with no visible tooth, 2nd joint of flagellum, of antenn© 
longer than the next two united ; median segment short, rounded poste- 
riorly, abdomen shorter than the head and thorax united, very convex, 
the apical segment deeply incised. Black ; clypeus bright yellow ; apex 
of Ist, and the whole of 2nd, 3rd, and 4th segments dark red ; apical 2 
or 3 joints of the anterior tarsi, and the apical joint of the intermediate 
and posterior tarsi, rufo-testaoeous, caloaria pale testaceous ; anterior 
margin of clypeus with a long fringe of snow-white pubescence, remainder 
of pubescence griseous, except on the inside of posterior metatarsi, 
where it has a pale golden tinge ; abdomen almost bare, except on 
the apical two segments ; wings byolino, nervures and tegul© testaceous. 
6 mm. 

Quetta a single sjieoimen taken at fruit tree blossoms 

in Maroh. 

Nearest to A. cetii (Schranck), but smaller, has no dark spots on 
clypeus, and wings are hyaline, not infuscated. 

AnDRBNA CARA, n. sp. 

9 Clypeus minutely and shallowly, but somewhat sparsely, punctured , 
inesonotum and scutellum shining and impunctate, median segment 
Clique, impunctate, withotit a basal area ; abdomen minutely acioulate 
longer than the head and thorax united* Black ; the apex of the Ist, 
the whole of the 2nd and 3rd, and sometimes the l)a8e of the 4th abdo- 
minal segments light red, both above and below ; apical 3 or 4 joints of 
iarsi rufo-testaceous, calcaria pale ; pubescence greyish white, long on 
head and thorax, and fonning somewhat narrow apical bands on abdo- 
minal segments 2 — 4 ; soopa and anal fimbria greyish while ; wings 
clear hyaline, nervures, tegul© and stigma jwile testaceous ; stigma 
very large ; the 1st recurrent nervure is received into the 2nd cubital 
cell just beyond the middle. 

Long. 7—7*5 mm. 

Peshin ; fairly common. 

Nearest to A. mollu, but smaller, the legs black, not pale honey yeIlow« 
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AnDRKNA HERA, n. sp. 

$ HeaJ and thorax with the sculpturing almost hidden by the pu- 
besconoe, through which the olypeus, vertex and mesonotum appear to 
be somewhat closely punctured ; enclosed space at the base of median 
segment large, coarsely rugose ; abdomen very minutely and closely 
punctured : lamina at base of labrum rather short, truncate at apex ; 2nd 
joint of fligollum longer than the two following united; abdomen with 
the apical margins of segments 2 — 4 broadly depressed. Black ; flagel- 
lum of antenn?e rufo-tostacoous ; 1st and greater jmrtion of 2nd alxlo- 
minal segments pale red ; apical 3 or 4 joints of all the tarsi rufo-testa- 
ooous, calcaria pale testaceous, those on the posterior tibiso long and 
much curved ; puboseenco on vertex inclining to fulvous, on inesono- 
tum, scutolliim and postscufellum short, pale fulvous, on inside of tarsi 
pale fulvous-golden, anal fimbria black, with some fuscous or fuscous- 
white hairs laterally ; remainder of pubescence, including scopa, greyish 
white, and forming broad bands on tbe ajiical depressed margins of seg- 
ments 2«^4, where it is short; wings clear hyaline, nervures and togu- 
Ivd testaceous. 

Long. 10 mm, 

//ii&rtai— Quetta; a single specimen. 

This species is allied to described above, but is larger, 

the anal fimbria is black, not white, and the wings are not infiiscatod at 
apex. It also appears to be near to A, transitoria (Mor,), but from this 
species it may be distinguisbe^] by the clear hyaline wings, as well as 
by the wliite pubosoonce on the front. 

(J) Abdomen reddish broten, 

AnDRKNA FLAVO-FACIER, n. Sp. 

9 Head and thorax with the sculpturing hidden for the most part by 
tho pubescence, alxloinen very minutely and closely punotnrod ; head 
slightly broader than thorax, clypeus rounded anteriorly, tho lamina 
at base of labrum short and inconspicuous, hut somewhat broad : 
alxlomon longer than head and thorax united. Head and thorax black, 
abdomen reddish brown ; the mandibles at base, clypeus, and sides of 
front palo yellow ; tho labrum, numdibles in the middle, antennee, and 
the basal and apical margins of segments 1 — 4 rufo-testacoons ; the 
posterior tibire, all the tarsi, and the calcaria |xilo testaceous ; pubes- 
cenoe greyish, on the mesonotum short with a greenish tinge, and 


4 
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foming apical bands on segments S— 4, with a trace of a band on apical 
margin of 1st segment ; scope and anal fimbria grey ; wings hyaline, 
nervares and tegnlss testaoeous. 

^ Only distingnishable from the same sex of A. bi-emargitiaia, do* 
scribed below, by the mandibles being yellow at base, and red in the 
middle, instead of wholly bla<^. 

Long. 9 7-8 mm. ^ 6-7 mm. 

Habitat — Qnetta ; Peshin ; four specimens. 

This species is, I belieTe, the only one hitherto described in which 
the 9 has the clypens and front yellow. 

(c) Abdomen entirely Hack. 

Andbbma vabuoba, d. sp. 

9 Hft ivl and thorax very closely and finely punctured under the 
pubescence, which usually hides the sculpturing, triangular space at base 
of median segment finely rugose, abdomen minutely, closely, and 
shallowly punctured, except the apices of the segments, which are 
depressed and impunotate ; eyes reaching the base of the mandibles, the 
latter dentate at apex, the tooth small. Block ; the caloaria and claws 
rufo-testaoeous ; pubesoenoe os follows : on bead and thorax above 
greyish white, snow-white on front and sides of median segment, 
u black bond across the thorax between the tegulee ; abdomen smooth 
and shining, without pubesoenoe above, but with lateral spots of snow- 
white pubescence on segments 1—4, the ^ot on 1st segment small ; 
5tb segment with long, silky white pubescence, below which the anal 
fimbria is black ; head, thorax tmd abdomen below with black pubes- 
cence, except some greyish white hairs below the eyes, and sparse greyish 
apical bands on the apical one or two segments ; legs with entirely black 
pubesoenoe, except the femora of the anterior and intermediate legs, 
where it is long, silky and white ; forewing with the basal half hynKno, 
apical half fuscesoent, with some lighter patches ; hindwing hyaline, 
its extreme apex infusoated ; nervures and tegula blackish. 

Long. 12-13 mm. 

Hdbkat — Quetta ; Peshin ; not uncommon, but I did not secure a mole. 

This spemes seems to be nearest to A.yiuoo-ealearata (Mor.) from the 
Oauoasns, of which only the i is known. It differs, however, in several 
respeots from the description of that species, which I scarcely think it 
is the other sex. 
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Andbkma dolorosa, n. sp. 

9 IlottJ closely, but not very finely, Doesoooturo sni] soutellom 
sparsely, but deeply, punctured ; median se^ent with the sides very 
finely, tho triangukr space at base very ooarsdy, rugose ; abdomen 
almost impunctate, a few very fine and shallow punctures at tho bases of 
segments ; mandibles dentate, tho tooth small, lamina at base of labrnm 
small, rounded at apex ; mosonotum with a conspicuous median longi- 
tudinal impressed line ; apicid margins of abdominal segments 2 — 4 
dppressed. Black, the claws rufo-tostaceous ; pubescence black, except 
on tho front, whore it is sparse and greyish, on the anterior tarsi, whore 
it is greyish fuscous, on the scape below and on the posterior femora, 
where it is long and white ; abdomen shining, without pubescent bands, 
anal, fimbria entirely black ; caloaria of posterior legs much curved ; 
wings fuscous, with a few somewhat lighter patches on tho disc ; ner- 
vures and tegulse black. 

Long. 11-12 mm. 

fla5«ta(~Pe8hin ; two specimens. 

This species belongs to the group of A. pUipes (Fabr.) but con be 
distingubhed by its fuscous wings and almost entirely bladk pubescence. 

Andbbna oollata, n. sp. 

^ Finely, but somewhat shallowly and not very closely, punctured, 
induding tho abdomen ; head slightly wider than thorax, lamina at 
base of labrum small, emarginate at apex ; antennie long, reaching 
nearly to the apex of thorax, 2nd joint of flagellum much shorter than 
8rd ; an impressed line on raesonotum ; enclosed space at base of median 
segment large, triangular, finely rugose, but its margin not very 
clearly defined ; abdomen shorter than tho head and thorax united, 
all tho segments more or less constricted. Black ; tho apical two or 
three tarsal joints more or less testaceous, calcaria polo ; pubescence 
grey, somewhat sparse and short, abdominal segments without pubescent 
bands, but more or loss ciliated ; wings clear hyaline, tegubo blackish, 
nervures and stigma very pole testaceous; the 2nd cubital cell receives 
the 1st recurrent nervure distinctly past the middle. 

Long. 5'5 mm. 

Babitat—Qwtta ; three specimens. 

Nearest to A. nana (Kirby), but smaller, and may bo distingnisbeil 
by the toorwiw# and stigma being very pale testaceous, and by the 
2ad cubital cell receiving the Ist recurrent nervure post the middle. 
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Aj^drbna lbgata, n. sp. 

$ Very finely acioulate, the front, including the clypeu8,iVery finely 
longitadinally striate; mesonotum with sparse shallow punctures^ 
enclosed space at base of median segment large, triangular, depressed, 
finely rugose ; lamina at base of labrum small, slightly incised at apex ; 
median segment narrowed posteriorly ; abdomen slightly shorter than 
bead and thorax united, the 2nd, 3rd and 4th segments narrowly, but 
deeply, excavate at their bases. Black ; Somewhat opaque, except the 
abdomen, which is slightly shining ; flagellum of antennas towards apex 
below, and the whole of the tarsi rufo-testaceous, caloaria pale testaceous, 
apical margins of abdominal segments very slightly incfining to testa- 
ceous ; pubescence sparse, greyish, inclining to flavous on clypeus^ 
tarsi and anal fimbria ; no pubescent bands on abdominal segments, which 
are soarsely even ciliated ; wings fuscescent, stigma dark testaceous, 
nervures and teguloB testaceous. 

^ Similar, clypeus yellow with two small dark spots ; flagellum of 
antenn® picoous, 2Dd and 3rd joints sube^jual ; abdomen as long as 
head and thorax united, 2nd to 4tb segments not or scarcely excavate 
at base, but their apical halves slightly depressed ; wings almost ch^ar 
hyaline. 

Long. 6-7 mm. 

Habitat — Peshin ; four spocijnens. 

Nearest to A. temis (Mor*), but slightly larger, Tlio 9 ojin bo dis- 
tinguished by the fuscescent wings, and by the 2n(1 to 4th segnuuits 
being exmvate at base ; the ^ by the 2nd joint of flagolhim being about 
the same length as the 3rd, instead of equal to the 3rd and 4th united. 

AnDRKNA BI-BMAR<aNATA, n. sp. 

$ Sculpturing for the most part hidden by the pubescence, but 
where it can be distinguished closely and finely ]Hmctured ; lamina at 
base of labrum bi-emarginate, almost tridonMe, antennce with the 2rtd 
joint of the flagellum 'as long as the two following; space at base of 
medium segment almost smooth, opaque. Black; the flagellum below 
reddish, all the tarsi and sometimes part of the intermediate and posterior 
tibise more or less rufo-testaceous, calcaria pale testaceous ; pubescence 
greyish, except on the vertex, pronotum, mesonotum, scutellum and 
postscutellum, where it is pale fulvous ; scopa and anal fimbria grey ; 
abdomen almost entirely covered by pubescence, which is thickest and 
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forms somewhat broad bands on the apical margins of segments ; wings 
clear hyaline, tegulre shining testaceous, nervuros testacf oi s, stigma paler. 

^ Similar, smaller, apices of abdominal segments depressed ; the 
whole of the pubescence grey, but not so dense ; elypeus and a large 
spot on each side of it, reaching the inner orbits of the eyes, pale yel- 
lowish ; antennae beluw paler red, tarsi pale testaceous ; the apices 
of the abdominal segments narrowly testaceous, but this is frequently 
not apparent owing to the pubescence. 

Long. 9 7-8 mni. $ 6-7 mm. 

Habitat — Poshin ; common in April. 

I cannot find tlmt the 9 Is very near to any other spooios. The 
$ is allied to ^1. ffatellilaf described below, but may bo distinguished 
from it by the flagellum being pale rod l)elow, not piceous. It may 
be distinguished from the same sox of A. Jlavo-facies I>y the mandibles 
being wholly black. 

Anduena flagella, n. sp, 

9 Clypeus minutely aciculate, with a few very shallow punctures ; 
bead and thorax minutely punctured, the enclosed sjmce at base of 
median segment narrow, with fine lateral strice at base ; abdomen minute- 
ly and closely punctured ; lamina at base of labrum broadly rounded 
at apex, a small tubercle near the base of mandibles ; aiitennsB with 
the scape very long and narrow, 2nd joint of flagellum as long as the 
three following, very narrow at base, gi-adually widening towards apex ; 
a Carina from between bases of antennre to anterior ocellus ; sides of 
front along inner orbits of eyes depressed, with fine depressed pnbes- 
conoo, this being particularly noticeable from above, vortex sharply 
narrowed above, and very convex ; abdomen scarcely as long as head 
and thorax united, its apical segment incised. Black ; tlie flagellum 
rufo-picoous, caloaria testaceous, claws rufescent ; pul)escenoe greyish- 
white, clypeus in typo specimen without pubescence, probably owing to 
abrasion, mosonotnm with sparse pubescence ; on the sides of the median 
segment it is long, silky and snow-white ; on the apical margins of 
abdominal segments 1—4 it fonna somewhat broad, uninterrupted, 
snow-white hands; anal fimbria brownish on 5tb, black on 6th 
segment; pube^ence on legs and scopa short and greyish-white, 
except on the tarsi, where it has a pale golden tinge, especially on the 
inside ; wings hyaline, norvi res andJegidie testaceous. 
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Ijong, 9 mm. 

JlabiUU — Quottn ; n single specimen. 

Comes nearest to A. opaea (Mor.), Lnt may easily be distinguished 
from it by the hyaline wings, and the long 2nd joint of flagellum 
of antennsB. 

(d) Abdomen black, the margini of the segments more or 
less testaceous. 

Amdbrna hauotoides, n. sp. 

$ Slenderly built, minutely aoioulato, front below antenna very finely 
longitudinally striate, no enclosed spnoe at base of median segment ; 
head nearly twice as wide as thorax, lamina at base of labrum hidden 
by the very long silky pubescence of the clypous ; 2nd joint of flagellum 
of antennsB longer than, but not twice as long as, the 3rJ joint ; cheeks 
stron^y developed, with a large, bluntly pointed tubercle ; thorax short, 
median segment small and narrow ; abdomen long and slender, shaped 
like that of the same sex of Haiictus, Black ; flagellum of antennss rufo- 
pioeous, the margins of the abdominal segments narrowly, and the apical 
2 or 3 joints of the tarsi, testaceous, calcaria pale ; pubescence greyish 
white, very long, thick, and silky on clypeus and front, moderately long 
and thick on thorax and logs, sparse, with no bands, and very slight 
cilia on abdomen ; wings clear hyaline, tegulse dark, nervurcs rather 
pale testaceous. 

Long. 6-7 mm. 

jETabitaf-^Peshin ; seven specimens. 

Easily distinguished from any species near it in size by the largo 
tubercle on the checks. It has superficially the appearance of an 
Haiictus, but the clypeus and foco are not elongate, and the basal 
nervure is not sharply angled as in that genus. 

Amdbhna satbluta, n. sp. 

$ Head and thorax closely and finely punctured, but the sculpturing 
obscured by the pubescence ; the space at base of median segment ill- 
defined, minutely rugose ; abdomen minutely, but not very distinctly, 
punctured ; mandibles of moderate length, slender ; 2nd joint of flagellum 
of antennae equal in length to the 3rd and 4tb united, the 3rd joint 
nearly twice as broad as long ; median segment rounded and narrowed 
posteriorly ; abdomen very convex, shorter than the head and thorax 
united. Block ; the clypeus and o spot on each side of it, reaching the 



NEW SPECJE& OF INDIAN HYMENOPTEBA. 


567 


inner orbits of the eyes, pale yellow ; antennas pioeous, sometimes 
rufo-piooous ; apioal margins of abdominal segments narrowly nifo- 
testaceons ; apioal two or three tarsal joints pale rufo-testaceous, oaloaria 
pale whitish ; pubescence grey, long on head and thorax, somewhat 
sparse on abdomen above, and forming sparsely ciliated apical bandsi 
more or leas interrupted, on segments 2— 4 ; wings clear hyaline, tegulee 
testaceous, nervures pale testaceous. 

Tjong. 7-8 mm. 

Habitat — Peshin ; not uncommon. 

This species is nearest to A* erythrocnemis (Mor.) from Russia, but 
may be distinguished from it by the posterior tibiae and mandibles lieing 
entirely black. 

MblANAPIS RUFIFRONS, U. sp. 

9 Head and masonotum closely and finely, scutellum more sjiarsoly, 
puncture^l, median segment finely rugose, with a triangular area at 
base less finely so ; at the extreme base of this area there is a smaller 
depressed triangular space, produced into a median longitudinal furrow ; 
abdomen microscopically aciculate, shining; clypous roundly incised, 
a somewhat long, but not very broad, lamina at base of labrum very 
slightly incised at apex ; front with a small carina between bases of 
antennae ; 2nd joint of flagellum longer than the two following united ; 
an impressed longitudinal line on basal half of niosonotum, and two 
short impressed lines parallel with the tegulac ; abdomen as long as 
head and thorax united, the apices of the segments very slightly de- 
pressed. Dark rod, the head less dark than the thorax and abdomon, 
which are more or loss variegated with black ; legs black, variegated 
with red, oaloaria and apical two or throe tarsal joints rufo-testaceous ; 
pubosoenoo on head and anterior tarsi rufous, on thorax, legs and 
abdomen black, sparse on the thorax, dense on the legs, abdomen bare 
except the anal fimbria ; wings deep, shining fuscous, nervures piceous, 
teguls red. 

S Similar, less stoutly built, head much wider than thorax, 2nd joint 
of flagellum about as long as the two following, pubesoenoo on head 
darker rufous, head and thorax darker rod, abdomen almost entirely 
black. 

Long. 9 15*16 mm. i 13-14 mm. 

llahiiai — QuolUi ; live spocimens. 
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This genus was first described by Mr. Cameron from specimens 
obtained by me at Ferozepore, which he named M. violaceipennu. I 
have since obtained the same species both in Kashmir and Baluchistan. 
The present species is easily distinguished from M. violaceipennu by 
being chiefly red, not black. Melanapis is in many respects very close 
to Andrenay though at first sight it differs greatly from most species 
of that genus. In my opinion the two genera are barely separable. 

NomIA BAHADUR, n. Sp. 

9 Clypeus finely longitudinally rugose, the sculpture of the re- 
mainder of head more or less hidden by the pubescence ; mesonotum 
and scutellum closely and finely punctured, median segment finely 
rugose, with a very narrow space at its base longitudinally striate ; 
abdomen almost impunctate, the Ist and 2nd segments only with a 
few shallow punctures ; clypeus sub-porrect, transverse anteriorly, 
its margin upturned, and with a median longitudinal oarina ; mesono- 
tum with three parallel impressed lines from the base, not reaching 
its apex, and t\Vo shorter impressed linos parallel with the tegulce ; 
soutellum large and prominent, more finely and closely punctured in 
the centre than towards the sides, its posterior lateral angles produced 
into blunt teeth ; it is produced posteriorly into a kind of plate, which 
is concave above, its apex deeply triangularly incisetl, and thus resem- 
bling the soutelldm of the genus Crocisa ; median segment vertical, 
almost hidden by the scutellum ; apical margins of abdominal segments 
depressed ; calcatia of intermediate tibise with three or four spines on 
each side ; outer calcar of posterior tibiae long and upeurved, inner 
caloar poctinateJ. Black ; flagellum of antenmn dark, rufous l)eIow ; 
apical joints of tibiss more or less rufo-testaoeous ; a{ucul margins of 
alxlominal segments 1 — 4 with pale blueish green interrupted non- 
pubescent bands, the interruptions becoming successively narrower on 
each segment towards apex ; calcaria dark rufo-testaceous ; pubescence 
on head and thdrax greyish white, and sparse, longer on the sides of 
median segment ; on the abdomen there is a little greyish pubescence 
on the lateral margins of segments ; anal fimbria and pubescence on 
ventral segments dark fulvous, mixed with some fuscous hairs ; pubes- 
cence on legs short, greyish outride, dark fulvous inside ; wings hyaline 
at base, the apical half infusoated, nervures and tegulm rufo-pioeous ; the 
2nd cubital cril receives the Ist recurrent norvuro near its outer angle. 
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$ Sculpturing of heaj entirely bidden by the pubescence ; mesono*- 
turn and aoutelluni closely and rugosely punctured ; abdomen with the 
basal two segments more distinctly punctured at base than in the 9 I 
oaloar of intermediate tibias short, not spined ; posterior femora enor» 
mously inorassatod, posterior tibi® short, much widened at apex, and 
produced both above and below, their width at apex being nearly equal to 
their length. Black ; antenn® piceous ; apical plate of soutoUum rufo- 
testaoeous ; abdomen with non-pubescent interrupted bands, similar to 
those of the 9 > on segments 1 — 5 ; pubescence on head and niesonotum 
thick, short and fulvous, on median segment and 1st abdominal segment 
griseoug ; a little more griseous or pale fulvous pubesceiioe on the 
abdomen than in the 9 I anal fimbria black ; pubescencje on logs grey, 
very short, longer and pale golden on inside of posterior tarsi ; wings 
light flavo-hyaline, their apices infuscatcd, nervnres and tegulco dark 
rufo-tesfcacoous. 

Long. 18 — 15 mm. 

Habitat — Deosa ; not unoommon, but very local. 

This species would come into Bingham^s key under a now sub-division 
of A all the fasciae interruptoil.*’ 

NoMIA KANGIiJS, 11. sp. 

9 The pubescence hides the sculpturing on the (tlypeus and front, 
postsoutellum, and sides of the median segment ; vortex closely and 
deeply punctured, mesonotum and scutellum more finely and closely 
punctured, bases of abdominal segments very deeply and distinctly punc- 
tured, the punctures being fine and close at the bases, larger and less 
close in the middle of segments, apices of segments, under the pubescence, 
depressed and impunctate ; pronotum with a notch in the centre 
anteriorly, enclosed space at base of moilian segment rather small, 
longitudinally striate or rugose. Black ; 2nd and 3rd joints of flagellum 
of antenna? red below, all the tibiae and tarsi more or loss rufo-testaceous, 
apices of abdominal segments under the pubescence testaceous; pubes- 
cence pale golden, very dense on the clypeus and front, less dense on 
the thorax, and forming dense, moderately broad apical bands on the 
margins of segments 1 — 5 ; anal fimbria and pubescence on legs of the 
same colour as the rest of the pul)escence ; wings flavo hyaline, their 
apices infuscated, nervnres and tegulm pale rufo-testaceous, the 1st 
recurrent nervuro is received into tlie 2nd cubital cell past its middle. 
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Long. S mm. 

H^Vitat — Kangra Valley, 4,500ft.; two specimens received from Mr. 
G. C. Dudgeon. 

Nearest to JV. aun/rons (Smith) and aurobaUeata (Cam.), from both 
of which it may be distinguished by the abdomen being punctured, 
except at the apices of the segments. 

Pasttes maoulatus (Jur.). 

I obtained at Quetta a specimen of this genus, which 1 identify with 
some doubt as this species. 

Epbolus piotus (Nyl.). 

One specimen of an Epeolus, which, I think, is this species, was ob- 
tained by mo at Quetta. 

Ammobatks soLmnius, n. sp. 

9 Hoad, including the hibrum, and thorax very closely and finely, 
abdomen still more minutely, punctured, but the whole of the sculptur- 
ing more or loss obscured by the pubescence; labrum very long, rounded 
at apex ; maxillary palpi 6-jointod, the basal and apical joints the longest, 
sub-equal in length, the apical joint very narrow ; antennre reaching to 
the soutellum, which is prominent, almost bi-tuberculate, having a 
median depression ; postscutellum semicircular, rather large ; median 
sogmont almost vertical ; abdomen nearly as long as the head and thorax 
unites!, apical segment minutely rugose, wide, alnjost truncate at apex. 
Hmd and thorax black ; antenme rufo-piceous ; labrum, abdomen, Ihe 
greater part of the femora and the whole of the tibire and tarsi rather 
light red, except the claws, which arc long and blackish ; pubescence 
grey, short, thick on head and thorax, and forming wide bands on apical 
margins of segments 1 — 5 ; wings hyaline, nervures piceons, tegiiljn red. 

$ Similar, but abdomen and legs somewhat darker red, upical 
abdominal segment broatlly incised. 

Long. 6-7 mm. 

Habitat — Quetta ; two specimens of each sox. 

This genus is new to India. The present species is nearest to A. 
armeniacus (Mor.), but may be distinguisheil by the clear hyaline wings, 
and by the first throe abdominal sognrents being pubescent at apex, not 
smooth and bare. 

Ctbnoapis LiTTKA (0am.). 

In the Annals and Magazine of Natural History for August, 1901, 
Mr. Cameron described two species of a new genus from speoimena 
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obtained by me at Ferozepore* I had then only a few specimens, 
hut the same insects are common at Quetta, and I find that they must 
bo united as 9* and' $ of one species. I have seen them in coitu, and 
have obtained a considerable number of both forms ; all those of the 
lutea form were females, and all those of the flavomaculata form were 
males. The $ is invariably the larger and more stoutly made insect. 
The maxillary palpi are 6-jointed, the basal joint the broadest, 2nd 
the longest, remainder sub-equal. The labial palpi arc 4-jointed, the 
basal joint about one-third longer than the 2nd, apical two joints small, 
sub-equal. The antennse of the 9 12 -jointed, those of the g 13- 

jointed. The $ has only one calcar on the posterior tibia), the 9 
having two. In both sexes the tarsal claws have a large but blunt 
subapical tooth, and a somewhat largo pulvillus. 

Nomad A detecta, n. sp. 

9 Head and thorax finely rugose, granular, alxlomen minutely aciou- 
late ; clypeus produced, its anterior margin rounded ; a short (?arina 
between bases of antennee ; scutelliim with a median depression, causing 
it to appear almost bi'-tuberculate ; postscutellum and* median segment 
very steeply sloped, the enclosed space at the base of the latter almost 
smooth; 2nd abdominal segment the broadest. Dark red, the mandi- 
bles at base, the labrum, clypeus and front as high as the base of 
antenna), scape of the latter, pronotum, tubercles and the greater part 
of the thorax laterally and below, soutollum, postscutellum, the median 
segment except in the centre, transverse bands on segments 1, 4 and 5, 
lateral spots on segments 2 and 3, and the tibise and tarsi more or less 
yellow ; the amount of yellow, especially on the abdomen, varies 
greatly, and some specimens are almost entirely red ; tarsi and apical 
abdominal segment with a little pale golden pubescence, remainder 
almost bare ; wings hyaline, very slightly infusoated along their apical 
margins ; nervures testaceous, tegiilse yellow. 

Sculpturing similar to that of the 9 , but the enclosed space at 
the base of median segment is finely rugose, not smooth • apical 
abdominal segment incised, 2nd joint of flagellum of antenna) distinctly 
longer than 3rd. Black; ihe mandibles, labrum, clypeus and front 
as high as the base of antennso, scape of the latter, pronotum, tubercles 
and the greater part of1:he thorax laterally and below, scutellum, post- 
soutellum, large round sublatoral spots on median segment, wide liands 
on all the abdominal segments (those on segments 2 and 3 slightly 
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interrupted), and the greater part of tbe legs bright yellow ; flagellum 
ofantenum black above, ferruginous below j posterior femora black 
at base ; clypeus and front with silvery, cheeks, thorax below, abdomen 
at apex, and legs with sparse greyish pubescence ; wings hyaline, with 
slight indications of infusoation nt apical margin, norvuros testaceous, 
tegulse yellow. 

Long. 8-9 mm. 

Habitat — Quotta ; Peshin ; fairly common. 

Noma DA annkxa, n. sp. 

9 Head and thorax closely and deeply punctured, aWonien impunc- 
tate ; clypeus sub-porreot, its apex almost transverse ; a carina between 
bases of antonnaj, 2nd and 3rd joints of flagellum subeqiml ; scutelhim 
bi-lobed, prominent ; median segment with an enclosed triangular 
space finely rugose. Dark-r<xl ; the antenujc above, mesonotiim and 
the greater part of the median segment black ; abdomen lighter roti, 
shining, with lateral yellow spots on 2nd and 3rd segments, tbe sjwts 
on the latter being very small, the segments at base inclining to black ; 
scarcely any pubescence, except on the apical aUlominal segment, whore 
it is greyish fuscous ; wings subliyaline, slightly infusoated at apex ; 
tegulaj rod, nervurea pioeous ; only two cubital (3ells, tbe 2nd being 
former! from what is usually the 2nd and 3nl, though there is no sign 
of a transverse cubital norvuro between them. 

Lonff. 5 mm. 

IJahitat — Kashmir ; two specimens obtained between 5,000 and G,000 
feet. 

This species, which agrees in every other respect with the genus 
Nomada, can be easily recognised by having only two cubital cells. 
As I obtained two specimens exactly similar at the same place it can, 
I think, scarcely bo considered an occasional sport, though I believe 
that this genus has not previously been obtained with only two cubital 
colls. 

I obtained at Quetta also the followmg species of Nomc^a, which have 
not previously boon recorded from Indian limits : — 

N. coxalis (Mor.). 
iV. distinguenda (Mor,). 

N. fnrva (Panzer). 

N, mntica (Mur.). 
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Systbopha pianjdkns (Qirand)* 

Throo specimens ; Quetta. 

OSMIA SPONSA, n. sp. 

9 Closely and finely punctured, median segment minutely rugose, 
with no onolosed space ; mandibles with two longitudinal carin®, biden- 
tab, the inner tooth broad, blunt, almost bifid ; clypeus with its 
anbrior margin transverse ; 1st and 2nd joints of flagellum of antenn© 
subequal, 3rd and 4th also subequal, shorter than Island 2nd ; soutellum 
prominent, level with the mosonotum ; median segment short, round- 
ed, almost vertical ; abdomen nearly cylindrical, conve??, shorter than 
hejid and thorax united. Dark blue, abdomen brighter blue, shining ; 
clypeus bluoish black, antennae picoous, legs, including oaloaria, black ; 
pubescence greyish white, somewhat sparse, forming entire narrow 
snbapical bands on abdominal segments 1 — 5 ; scopa white ; pubesoonce 
on inside of posterior tarsi black ; wings hyaline, very slightly infuscated 
at apex, nervuros and tegul© piceous. 

$ Similar ; no pubescent bands on abdomen ; front with long greyish 
pubescence ; wings clear hyaline, very slightly infuscated in radial cell. 

Long, 9 7-8 mm. $ 5*5 mm. 

Hahitat — Quotta; not uncommon, but I only obtained one which 
may be an unusually small specimen. 

Much smaller than 0. acim, which has no pubescent bands on the 
abdomen. Nearer to the European 0. gallarum (Spin.), but clypeus 
not omarginato, abdominal fasci® 1 — 3 not interrupted, and wings only 
slightly infuscated. 

OsMIA BALUOHA, n. sp. 

9 Head and thorax closely and finely, abdomen more minutely, but 
very closely, punctured ; lower margin of eyes not reaching the base 
of the mandibles, and the portion of the face between them enlarged and 
Bubtuberculato on the outer side ; clypeus with a median longitudinal 
Carina, its anterior margin produced, sub-porreot, deeply triangularly 
emarginate, leaving two triangular sub-porreot laminm ; remainder of 
head, thorax and abdomen with the sculpturing to a considerable extent 
hidden by the pubescence. Aeneous green, the head and thorax some- 
V^hat darker than the abdomen ; all the oaloaria, and sometimes the 
apical two or three joints of the tarsi, rufo-tostaceous ; pubescence grey, 
mixed with a few black hairs *; abdomen with ciliated bands of fulvescent 
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pubesosnoe, along th» apical margins of segments 1 — 5 ; pubescence on 
the insido of posterior tarsi and soopa fulvous ; wings hyaline, nervvres 
blApk, teguUe dark testaceous ; 2nd cubital cell considerably larger than 

the lot. 


^ Similar, smaller ; cdypeus transverse at apex, not porrect ; antennas 
reining beyond the soutellum ; apical abdominal segments not dentate. 

J^np. $ IS'13 mm. S 8-10 mm. 

i^ii&ttat—Qaetta ; furly common in March. 

I bred both sexes from a mud nest similar to that mode by Eumemt, 
which I procured from a rafter in the roof of a stable. 

This specaes belongs to the subgenus Ceratotmia (Thoms.). 

OsMU siTA, n. sp. 

$ Head and thorax closely punctured, granular, abdomen shining, 
more finely punctured, the punctures being closest along the margins 
of the segments ; bead large, the cheeks wider than the eyes ; mandi- 
bles large, tridentate ; clypeus rounded at apex, not serrate ; abdomen 
very oonveXj slightly longer than thorax. Black, the pubescence 
greyish white, moderately thick ; alnlomen with lateral patches of white 
jpubescenoe pn apical margins of segments 1—5 ; soopa white, long and 
^iok ; tariff clews rufous, calcaria black) pubescence on inside of 
^piterior tnrsi fbscous ; wings hyaline, the radial cell and outer margin 
(bieosoont, nerypres and tegulse black. 

^ Smaller, pubescence longer and thicker, but the lateral marks on 
apical margil\a of abdominal segments loss well defined ; segments 3 — 5 
ciliated with greyish hairs ; apical abdominal segment serrate, emar- 
ginaie at apex, with a blunt tooth on either side ; wings subhyaline. 

Long. 9 10 mm. ^ 8 mm. 

J7a5tta(— Quetta ; not uncommon in May. 

Quite distinct from any other Indian species. Belongs to the sub- 
genus Acanthosmia (Thoms.). 


Mboaohilb. 

I obtained in Baluchistan specimens of the following species of this 
genus ; — 

M. asialica (Mor.) ; ocmmon. 

M. apkalia (Spin.). 

M, rotundata CFabr.). 

M. dentriorum (Mor.) ; one specimen from Peshin. 

M, muraria (Betz.) ; fairly common. 
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Anthidium saltatok (Nurse). 

I shoulJ add to the description of the which I published in the 
Journal of the Asiatic Society of Bengal, Vol. LXX, Part II, p. 152, 
that the teeth on the apical segment are as follows : two lateral, short 
but fairly sharp, and two apical, which are very blunt, with a space 
between them equal to their width. The apical teeth project much 
beyond the lateral ones. 

Anthidium flountinum (Fabr.) car. caugasioum (Rad.). 

This species or variety is common in the lucerne fields at Quetta. 

A, FBDTSCHENKOI (Mor.). 

Two specimens from Quetta. 

Oamptopceum rufivbntue (Mor.;. 

No species of this genus has hitherto boon recorded from India. I 
obtained at Quetta some 20 specimens of both sexes of a bee of tliis 
genus ; the $ agrees with the description of Morawitz’s C. rtifivenire^ 
and the 9 with that of his C. schexoymoL All my specimens are 
undoubtedly one species, and thus the name of rnfiventre must stand 
by the laws of priority. The specimens vary among thomsolves to some 
extent, especially as regards the amount of yellow on tho thorax ; the 
wings in the 9 are darker than those of tho 

This species, having been described from Turkestan, and extend- 
ing to Quetta, must be widely spread, but all the specimens which I 
obtained were caught at a particular kind of thistle in an area of about 
100 square yards. 1 never came across either the bee or tho thistle 
elsewhere, I mention this to show how easily a species, which frequents 
a special flower, may be overlooked, though spread over a large area. 

Ckratina ino, n. sp. 

9 Head, thorax and abdomen minutely aciculate, enclosed space at 
base of median segment finely rugose. Head and thorax dark metallic 
greenish black ; mandibles, clypeus, a spot above it, the antennse below, 
pronotum, scutellum, postscutellum, and tho logs pale yellowish testa- 
ceous; antennae above rufo-testaceous; abdomen pale yellow or pale 
testaceous, Ist (sometimes also 2nd and Srd) abdominal segment with 
a narrow transverse subapical band black ; pubescence greyish white, 
wings hyaline and iridescent, norvures very pale testaceous, tegula 
yellowish. 
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$ Similar, more slender. 

Long. 8 mm. 

//a W;a<— Quetta ; Peshin ; common at tamarisk flowers. 

Easily distinguished from any other species by the abdomen being 
almost entirely pale yellow or testaceous yellow. 

Cbratina egbria, d. sp. 

9 Smooth and shining, the median segment finely rugose at base^ 
Head and thorax black, with a greenish or blueish tinge, abdomen 
brownish black ; the apex of the anterior femora, the anterior tibite and 
tarsi, the intermediate tibi® and the tarsi at base, the posterior tibiae 
below and the tarsi pale yellow ; antennae rufo-testaoeous, lighter below, 
abdomen with a pale yellowish white transverse band at base of 2nd 
segment ; all the segments very narrowly testaceous at apex, abdomen 
below more or less testaceous ; wings clear hyaline and iridescent, 
ntirvures and tegul® very pale testaceous, scarcely visible without « 
microscope. 

$ Similar, the clypeus pale yellowish white, the antonn© below, the 
apex of the femora, and the whole of the tibiae and tarsi pale yellow ; 
the band at base of 2nd abdominal segment frequently obsolete. 

Long. 3 mm. 

iTiiiitot*— Quetta ; common at tamarisk flowers. 

Nearest to C. parvula (Smith) from Albania, but may bo distinguisheil 
by the abdomen not being punctured. 

Cbratina oorinna, n. sp. 

9 Clypeus sparsely and shallowly, head closely and somewhat coarse- 
ly, thorax more finely and less closely, abdomen closely and somewhat 
coarsely, punctured, the apical margins of the segments constricted and 
more finely punctured ; clypeus with the anterior margin transverse 
in the centre, rounded at the sides ; scutellum with its lateral margin 
compressed ; abdomen much longer than head and thorax united, the, 
apical segment with a slight keel in the middle at apex ; all the ventral 
abdominal segments smooth at base, punctured in the middle and at 
apex, the punctures gradually increasing in size towards apex, 3rd 
segment with a transverse median furrow. Bronzy green, the clypeus 
and tubercles pale orange-yellow ; antennie black or blackish ; labrum, 
a spot on each side of front near apex of clypeus, and the furrow on 
3rd ventral segment black ; a line on the anterior tibite, the intermediate 
tibi® at base and apex, the [oaterior tibiae, and all the tarsi varying 
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from pale to dark testnooous ; calcaria pale testaceous ; pubescence grey 
and sparse, except on the posterior tibiae and tarsi ; wings sub-l’uscous, 
lighter at base, median nervure palo‘ testaceous, remaining nervures 
blackish, tegula? testaceous with a yellow spot. 

Liing* 7 — 9 mm. 

Habitat — Quetta ; common. 

This species may easily bo distinguished from (7. virklhi<hna by iis 
sub-fuscous wings. Of the European species it is noaresi, to (.k tibialis 
(Mor,), but is without any carlna on the penultimate abdominal 
segment. 

CbRATINA LiKVIFRONS (Mor.). 

This species is common at Quetta. 

Ehtades tenuis, n. sp. 

9 Finely and very closely puncturcii, head and inesonotuin almost 
granular, mandibles with a median longitudinal carina, nut reacliiiig 
the base ; clypous very convex, transverse at ajx^x ; 2nd joint of flagtd- 
lum much shorter than the 1st, and about half its widtli ; punctures at 
the sides of the mosonotum coarser and larger than in the middle ; l)aso 
of median segment depressed, the depressed poilion narrow in tlic centre, 
whore it is longitudinally striate, and wider at tho sides, whore it is 
obliquely rugose, remainder of segment fcmooth ; all tho tibiie v(‘ry large, 
apex of intermediate tibirc on tho outside produced, almost deutai(» ; 
alxloinen nearly as long as head and thorax united. Blacky calcaria 
testaceous ; pubescence grey, very sparse, and fonning narrow bands on 
apical margins of abdominal segments 1 — 3 ; on tho posterior tarsi tho 
pubosconco is rather long, and has a golden tinge ; R(;o[)a groyish^whito, 
sparse, wings sub-hyaline, nervures and tegula) piceous. 

Long, 6 mm. 

Habitat — Mount Abu ; two specimens. 

This species is nearest to parvula (Bingli), from which it 
may be distinguished by tho absence of an impressed line on tho 2nd 
abdominal segment. In the spelling of tho geiioric name 1 follow 
Frieso. 

C(ELIOXYS PBRSKUS, n. sp. 

9 Head pubescent, biding the sculpturing ; thorax deeply, l)Ut not 
very closely, punctured, especially the scutolluin, which is almosi bale 
and shining; abdomen finely and sparsely punctured, apical se^'inont 


6 
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impunctttte ; head os broad as thorax, eyes very slightly converging 
below ; SGutellom with ite posterior margin rounded and upturned, 
the lateral teeth short and blunt; median segment vertical ; abdomen 
about half as long, again as head and thorax lihited, oonicui, the apical 
segment long, tapering to a point, ventral plate slightly longer than 
tlie dorsal. Black ; pubescence snow-white, thick on clypeus and 
front ; on thorax, legs and abdomen formed of white scales, with two 
small spots at base of scutellum, and narrow interrupted bands on the 
margins of segments ; on the inside of all the tarsi it is fulvous or golden ; 
tarsi reddish-black, caloariarufo-testaceous; wings hyaline, darker towards 
apex, nervures and tegulae black, 

$ Similar, smaller, all the abdominal segments with minute lateral 
spines, penultimate segment with small blunt lateral teeth, apical segment 
with six toetb, all long and acute, two being lateral and the remainder 
apical, of which two are above and two below. 

Long. 9 10 mm. S 7-8 mm. 

HahUai — Mount Abu ; four specimens. 

The present may be distinguished from any other Iiklian si) 0 (jies by 
the posterior margin of the scutellum being turned upwards. 

Cbocisa blbgans (Mor.). 

Fairly common at Quetta. 

Euobra mbdusa, n. sp. 

9 Hwd and thorax closely, but not very finely, punctured, granular, 
abdomemclosely and finely punctured, the punctures shallower towards 
the apices of the segments, the extreme apices impunctate, shining ; 
clypeus sub-porroct,. its anterior margin transverse; postscutellrm 
raised and prominent ; no triangular or semicircular space at base of 
moilian segment ; abdomen as long as head and thorax nnited. Black ; 
the margins of ventral abdominal segments and the apical 3 or 4 joints 
of all the tarsi rufo-testaceous, oalcaria pale testaceous, antennae reddish- 
black; pubescence on head greyish-white, clypeus bare ; on thorax thick, 
dTOowhat short, ashy grey ; on abdomen grey on basal segment, with 
thick bands of short depressed white hairs on apical margins of segments 
3—5, and a trace of a similar band on apical margin of 2nd segment, 
the bands on 3rd and 4th segments very broad ; apices of ventral 
segments sparsely ciliated with greyish hairs ; pubescenoer on legs and 
Hcopa greyish, fulvous on the inside of all the iibiaai ; wings very short, 
sub-hyaline, nervures and tegulse dark testaceous ; only two cubital ceils. 
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Longi. 12 mm. 

Habitat — Quett-a ; three specimens. 

This genus is divided into two sub-genem by Frieso (Apic/cB Euro- 
pop, fi 2 ., Euceraj with two cubital cells, and Macrocera, with three. 
The generic name Macrocera has the priority over Ttiralonia. Several 
species of Tetralonia have lieen previously recorded from India, but 
1 believe that true Eucera^ with only two cubital cells, has not been 
previously obtainoil within Indian limits. The present species is nearest 
to E. melaleuca (Mor.) from F, Turkestan^ which however has the scopa 
black. 

Euokra duna, d. sp. 

9 Head and thorax closely, but not very finely, punctured, granular, 
abdomen closely and finely punctured ; olypeus sub-porrect, its anterior 
margin transverse ; the sculpturing of the thorax hidden by the pubes- 
cence ; abdomen scarcely as long as the head and thorax united. 
Black r the apical three or four joint-s of all the tarsi and the margins of 
ventral segments rufo-tostaceous, calcaria pale testaceous ; pubescence on 
head greyish, olyi)eu8 bare ; on thorax and l)ase of Ist abdominal segment 
long, greyish fulvous ; abdomen with bands of white pubescence on 
apical margins of segments 1 — 5, that on 1st segment narrow and inter- 
rupted in the middle ; logs and scopa with greyish fulvous pubescence, 
apical margins of ventral segments ciliated with fulvous, the tarsi inside 
with similarly coloured pubescence ; wings sub-hyaline, nervures black, 
tegulw testaceous ; only two cubital cells* 

Long. 12-13 mm. 

Habitat — Kashmir, 5,000 ft, ; two specimens* 

This species is very near the last, but can be distinguished from it 
by the larger wings, black nervures,. and narrower abdominal bands. 

Euckba mklanostoma (Mor.), 

One specimen from Quetta. 

Euckba (Mackocbba) phrynh, n. sp.. 

9 Olypeus closely and regularly punctured, remainder of head and- 
thorax with the sculpturing hidden by the pubescence ; abdomen minute- 
ly and closely punctured. Black ; the mandibles at base, and olypeus 
pale yellow; anterior margin of clypeus and labrum brownish testaceous; 
mandibles at apex and antennie red, the basal three joints of the latter 
brownish black; calcaria and apical two or three joints of tarsf 



6 » JOURNAL, BOMBAY NATURAL mSTORY SOCIETY, Vol. XV. 

rafo-testaceous ; 1st and 2nd ventral aWominal segnjenta brownish testa- 
ceous; olypeus bare; colour of pubasoenoe as follows — on labrum greyish 
fulvous, on front and cheeks white, on occiput pale fulvous, on thomx 
above tluck rich fulvous, below aud at the sides greyish to pale fulvous, 
at base of 1st abdon)inal segment pale greyish fulvous ; Ist segment at 
apex bare, 2nd and 3rd with basal bands narrowed or interrupted in 
the centre, 4th with broad entire apical band, all of enow -white short 
pubescence, 4th and 5th segments with short velvety black pubes- 
cence at base ; abdomen below with fuscous or black pubescence ; ante- 
rior and intermediate legs with greyish fulvous pubescence, except on the 
intermediate tarsi, whore it is of black and grey hairs intermixed ; 
posterior tibi?e and tarsi with white pubescence above, black below * 
wings sub-hyuline, nervures dark testaceous to black, tegulce rufo- 
testaceous ; three cubital cells. 

^ Similar, the antoniue as long as the whole body, only the basal 
joint black or blackish hrown ; the pubescence on the thorax is somewhat 
paler fulvous, 2nd to 5th segments with basal luands of snow-white 
pubesoence, the bands somewhat narrowed in the middle ; all the legs 
with grey pubasoence above, below fulvous intermixed with black liairs. 

Long, 11-12 mm. 

Hahiiat — Deesa ; not uncommon. 

Nearest to Eucera {Tetralonia) pumtata ((um.), but larger, and 
differs in tlie colour of tlio puboscenco on the abdomen. 

EuCEKA (MaCROCKUA) POMONA, n. sp. 

9 Head, thorax, aud abdomen with tlie sculpturing bitlilen by the 
pubescence ; abilomon shining through tlio puboscenco ; anal rim very 
finely transversely striate. Black ; calcaria and all the (daws at base 
rufo-tostacoous ; abdomen below with all the segments more or less 
testaceous at the margins; pubescence as follows — on clypeus and 
labrum sliort, thick, greyish white ; on front long, grey, with some 
black hairs along both margins of the eyes and on vortex ; on thonix 
above greyish, with a fulvous tinge, below grey ; on abdomen, 1st 
segment long, grey, sparse towards apical margin ; 2nd segment 
greyish, somewhat sj^arso, apex with a widely interrupted band of white 
hairs ; 3rd, 4th and 5th segments velvety black at base, with bands 
of snow-white hairs on apical margins, the bands thick, that on 3rJ 
segment widely, on 4th segment narrowly interrupted in the middle, 
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that on 5th segment widely interrupted, but less widely than the band 
on the 5th segment ; on 0th segment sparse and blackish, white lat- 
erally ; ventral sogmouta at apex oiliated with greyish, 4th and 5th 
segments with white hiiirs ; on all the legs grey above, on anterior tibim 
below inclining to fulvous, on intermediate tibire below, and on poste- 
rior tibicB and tarsi lielow black ; wings hyaline, throe cubital cells, the 
1st recurrent norvure is received into the 2nd cubital cell near its 
outer angle ; norvurcs and togulm black. 

$ More slenderly built; antenn® when thrown back not quite 
reaching the apex of abdomen. Black ; the centre of the elypens yellow 
calcaria and base of claws rufo-testacoous, ventral segments obscurely 
testaceous at margins ; puboscenco as follows — on head similar to that 
of 9 , but on clypous and labrum very long silky white, almost con- 
coaling the yellow of olypeus ; on thorax and first two abdcminal seg- 
ments grey ; on remaining segments black, with some long white hairs 
laterally ; all the logs with greyish pubescence, intermixed with some 
black hairs. 

Lang, 9 14 ram. (J 12 mm. 

Habitat — Quetta ; extremely common at fruit tree blossoms in March. 
The males seem to largely outnumber the females. 

This species is near to Eucera vernalU (Mor.). Tho 9 , however, can 
be distinguished by tho white apical bands on tho abilominal segments 
being interrupted, and the $ by tho labrum being black and not yellow. 
I have a large number of specimens, and they seem remarkably constant 
in the colouring of the pubescence. 

Euobra (Mac'kookua) cassanoba, d. sp. 

9 Clypous closely and somewhat coarsely punctured, scutelluni 
closely and finely, median segment somewhat rugosely, punctured, 
remainder of sculpturing of head and thorax hidden by the pubescence ; 
abdomen with the biises of segments 1 — 4 closely and finely punctured 
their apices depressed, and except the 1st segment, which is bare at 
apex, having broad apical bands of thick, short, greyish, depressed pubes- 
cence. Black ; the mandibles at base, and elypens, except its anterior 
margin, bright yellow ; labrum and antennse piceous or rufo-piceons 
tho former sometimes yellowish at base ; anterior margin of clypeus, and 
apical joints of tarsi, more or less rufescent ; apical margins of alxlominal 
segments pale testaceous, but the colour, except in the 1st segment, 
hidden by the pubescent bauds; calcaria pate; the lateral and apical 
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n^rgins of ventrd •bdominal aegmonta more or less testaoaons rpubes^ 
cenoe grideous, apow-white^ or nearly so^ on front and on the sides of 
median aagmatii ; basal and apioal margins of abdominal segments 2 — 4 
and the whole of legment 5 with short creamy-white pubescence, this 
being often abradov) at the basal portion of the segments ; anal fimbria 
and pubescence on ipside of posterior tarsi with an inclination to fulvous ; 
wings hyaline, nervures and tegulse testaoeous. 

$ Similar to the 9 as regards the sculpturing ; labrum yellow, os well 
as the clypeus and base of the mandibles ; 3rd and following joints of 
Aagellum of antennas light-red below; the testaceous margins of abdomi- 
nal segments much narrower, and the bands, as well as the whole of 
the head and ihorax, less pubescent ; pubescence on inside of posterior 
tarsi bright fulvous ; nervures inclining to red. 

Long^ 9 11-12 mm,; $ 9-10 mm, $ antennae 7 mm, 

Hdhitai — Quetta; Peshin; common in May, 

The 9 seems to be allied to Ewer a radoszkomkii (Mor.) Tho 
^ is perhaps nearest to the same sex of JB. spectabilis (Mor,) and oriVn- 
talis (Frieso), but may be at once distinguished by the flagellum of 
antennae being almost entirely light red below. 

Euckba (Maorocbba) specttabius (Mor.). 

Common at Quetta. 

EucbRA (Macrooera) TUR0E8TANICA (Dalla Torr.). 

I identify with some doubt some Quetta specimens as this species. 

PoDALIRIUS VBDBTTUS, n. Sp. 

9 Clypeus and front closely and finely, labrum more coarsely and 
rugosely, punctured, mesonotum under the pubescence very finely and 
closely punctured, abdomen impunctate ; clypeus sub-porrect, its 
anterior margin transverse ; cheeks between lower margin of eyes and 
mandibles narrow but distinct ; antennae with the 2nd joint of flagellum 
longer than the three following united. Black ; colour of pubescence as 
follows: — On head above grey, below white; on thorax above fulvous, 
fulvous grey, or grey, below grey ; 1st abdominal segment with long 
greyish or fulvous pubescence, and a narrow ciliated band of lighijer 
grey ; 2 — 4th segments with short black pubescence at base, sometimes 
intermixed with grey hairs, their apices ciliated with bands of greyish 
pubescenoe, which sometimes inclines to pale fulvons ; $th segment in 
the mtre black, vfith long white lateral burs ; all the ventral segmente 



IfEW SPECIES OF INDIAN HYMBNOPTEMA. 


683 


ciliated with greyish white hairs ; all the legs with grey pubescence, 
sometimes mixed with black hairs ; soopa white ; posterior tibiae and tarsi 
black below ; all the oaloaria black ; wings hyaline or sub-hyaline, 
nervures and tegulae black* 

$ Labrum and clypeiis anteriorly with shallow punctures, remainder 
of head and thorax apparently iinpunctate, the pubescence biding the 
sculpturing ; abdomen finely aciculate, with a few fine punctures ; clypeus 
sub-yorrect, very convex, its apex transverse in the middle, the sides 
rounded ; a short carina between the bases of antennae. Black ; the 
labrum, except a narrow line all round and two semicircular spots at its 
basal angles, the clypeus, except two irregular quadrate spots at its base, 
an irregular mark on the front above the clypeus, extending a short way 
upwards along the inner orbits of the eyes, but not reaching as high as 
the base of the antennso, and the scape of the latter yellow ; the tarsi, 
except their basal joint, more or less testaceous ; pulicscmnce dense, on 
the head griseous, mixed with a few black hairs ; on the thorax and first 
two abdominal segments it varies from griseous to pale fulvous; on the 
3rd and following segments it is black, the margins of segments being 
more or less fringed with long griseous hairs, pygidium sub-triangular, 
with stitf fulvous hairs ; legs with long pubescence, griseous intermixed 
with black, the inside of anterior tarsi with short fulvous pubescence ; 
metatarsi of intermediate legs with a very large tuft of black pubescence, 
the longer hairs white at the tips, tibial calcaria pale ; wings hyaline, 
nervures dark testaceous, almost black, tegul® black. 

Tjong^ V 12-15 mm. $ 12-13 mm. 

Habitat — Kashmir, 5,000 ft. ; Quetta ; Peshin ; common in March 
and April. 

The $ is very like the same sex of P. skhelii CKad.), but tlie 9 boars 
no resemblance to that species. 

PoDALimUS CONKKXUR, n. Sp. 

9 The sculpturing almost entirely hidden by the pubescence ; clypeus 
finely rugose, mesonotum finely puncturoil, abdomen minutely and closely 
punctured ; clypeus large, sub-porrect, with a median longitudinal carina 
not reaching its apex, its anterior margin arched ; . antennae with tlie 
2nd joint of the flagellum equal in length to the following four united. 
Black ; the claws at base rufous, apical joints of tarsi rufo-piceous, 
calcaria piceous; pubescence grey above, with a slightly fulvous tinge 
on the 1st abdominal segment, on front and below lighter grey ; on the 
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vertex and alotig the inner orbits of the eyes are black hairs intermixed 
with the grey ; the 2nd, 8rd and 4tl) abdominal segments are strongly 
fringed at apex with white or whitish pubescence, 5th segment with 
black, fringed laterally with whitish pubescence ; on the anterior legs 
the pubescence is somewhat sparse and fuscous grey ; on the intermediate 
and posterior tibi® and tarsi it is bright fulvous outside, black inside ; 
wings hyaline, nervures and tegul® pioeous* 

$ Second joint of flagellum equal to next three united. Black; 
clypeus rather pale yellow, claws and apical tarsal joints more or loss 
Tufo-testnceous, caloaria piceons ; pubescence grey above, blackish on 
apical two abdominal segments, below whitish, very long and silky ; 
clypeus and front with very long silky white pubescence, fringed with 
black hairs on vertex and along inner orbits; legs with long grey 
jnibescenco, apical joint of intermodiato tarsi with a very slight tuft of 
black hairs, many of the spines on the tarsi rufous or rufescont; wings 
hyaline, nervures and togulae piceous. 

Lo7igt 12-13 mm. 

//atiVat— Quetta ; not uncommon at fruit tree blossoms in the early 
spring. 

The $ is nearest to P. Ustaccijyes (Mor.) and P, chrf/socnemis (Mor.), 

From the former it can be distingnisbed by the ]mbes(!(mee on tlie 
inside of the posterior tibiflo and tarsi being black; from the latter by 
the pubescence ou the thorax being greyish and not yellow. 

The ^ is nearest to P. ventilahris (Leq.) from Algeria, but can bri 
distinguished by the pubescence on the thorax being grey and not 
rufous. 

PoDALimUS SKRGIUH, D. SP. 

9 Differs from the s^ime sex of P. connexxi^ above in being constantly 
smaller, and in the pubescence on intermediate and posterior tarsi being 
grey and not fulvous, 

$ Differs from the same sex of jP. mmems in being smaller, and in 
Imving the labnim, scape in front, and a small mark ou the inner orbits 
of the eyes yellow. 

Long. 1112 mm. 

Habitat — Quetta; common in the spring ; it appears somewhat later 
than P, conneaus. 

I took 9 S species in coitu. Both sexes of this species 

are allied to P% uljaninii (Fedt.) ; tho 9 however differs from the same 
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sox of that species in having the soopa grey and not fulvous. The $ I 
identified as P. uljaninii until I got a specimen in coiiu with the 9 as 
above described ; the only ditforonoo which I can detect between them 
is that the tuft on the apical joint of the intermediate tarsi is much 
smaller in the present species than in P, uljaninii^ in fact it is scarcely 
noticeable as a tuft. 

The genus PodaUrius is common at Quetta, and I obtained the fol- 
lowing species not previously recorded from India : — 

P. picicornis (Fodt.). 

P. alhigenus (Lep.). 

P. oriental 18 (Mor.). 

P. fulvitarsis (llrullo); one specimcm. 
atricillus (Kverimtinn) ; om^ spo(;inien. 

P, velocissimm (Fodt.) ; common. 



THE WILD PLANTAIN {MUSA SUPEIiBA, ROXB.) 

By G* M. Ryan, x.k.s., f.l.s. 

With a Photograph. 

{Head before the Bombay Natural History Society on IC/Zi June 1904.) 

It had boon raining very hoavily for two or throo days during the 
latter end of May 1903, and as conditions looked very much as if tlio 
mins had sot in I askod a cultivator who camo to pay mo a visit whether 
tho monsoon had really begun, whereupon ho smiled and answered with 
a very confident air in tho negative. Askod why he was so certain of 
this he said ‘‘ Well, sir, tho wild plantain 1ms not thrown out its new 
leaves yet. As soon as the jjlant does this wo know tho monsoon is at 
hand ; ” and my friend the cultivator was right.** Tho monsoon had not 
burst, although it seemed at tho time uncommonly like it. Tlie rain 
that then camo down was the accom])aniiiiont of a severe cyclone, the hko 
of which has not been recorded in Thana for about 300 yoars.f • 

Tho force of the wind is reported to have boon 100 miles an hour and 
over half a million trees (Teak and the Palmyra Palm especially) wero 
blown down! in the forests and non-forest lands of tho Dahauu, Mahiin 
and Bassein seacoast Talukas of Thana. 

It is about this apparently insignificant plant to which the (uiltivator 
alluded therefore that it is proposed to record somo notes, utuI it will bo 
gathered from them that in addition to its utility as a sort of jungle 
barometer the wild plantain root-stock and leaf-sheaths form economic 
products of no inconsidorablo value. 

It perhaps may be interesting to mention here parenthetically that 
near tho end of the rainy season the Foorsa {Echk carinata) finds a 
resting place between the leaf-sUdks of the wild plantain leaves.§ Ito 
probably seeks this cool retreat as a sort of vantage ground for making 
his depredations. 

* callotus^ Ncos — is another plant which is looked npon as 

a similar sort of jungle barometer. 

f In tho Gazetteer (Thana), Vol. XIV, p. 81, a severe storm is reported to have 
occurred In Bassein in May 1618. ** Thousands of palms wero torn up by the roots 
and some the wind lifted through the air like feathers and carried great distances.'' 

I Large numbers of the Palmyra Palm were also beheaded. 

§ Ho is also fond of inhabiting tho branches of the “ apta " CBaulunia raoemoia') 
tree— a tree the leaves of which arc collected and sold for native cigarettes (Bidis) 
in Bombay. 
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It is in tho Bassoin vogotuble gardens that moat of the fruit of tlje 
red and yellow and green varieties of plantains which are sold in the 
Bombay Bazaars are so extensively cultivated, and while their utility is 
well known, few are aware of what economic value the wild plantain is 
to the wild tribes in the Thana District. It is not the fruit however in 
this instance which L of edible value and so much prized although the 
latter is eaten to some extent by the people and also as a vogolable when 
unripe. The portion which is so eagerly sought after and which in 
ordinary as well as famine years is oaten so extensively is the base of the 
subarborescent stem consisting of the sheathing loaf-stalks and their 
subterranean root-stock."^ 

The latter is not stoloniferous, /.c., now shoots are not thrown up from 
it annually as is the case with the cultivated species Afusa sapimtnm.f 

The plant is familiarly known by the wild tribes as Kawdur : ” the 
more intelligent classes call it Chaveni ’’ and also llankcd. ’’ Two 
varieties are found, one whicli grows to the height of about 7 foot and tluj 
other to the height of about 3 or 4 foot. 

In tlie Bassein Taluka the large variety is known as ‘^Ronkol ’’ and 
the small variety as ‘‘ Masrlkeh” Near Kluirbaoon the Bassein creek tlie 
people give the name of Dulikel ’’ to the variety which flowers early 
and Gudvikel to the variety which flowers late. In parts of Central 
Thana the plants are called Dharna ’’ and ‘‘ Ghandvalia ros])octively. 
In the Dahanu Taluka, North Thana Forest Division, tho names are 

Kowdar,” Chawa ’’ and “ Cliawaee.^’ 

Both varieties may be seen all over tho Thana District, being perhaps 
more abundant in tho Mokliada direction, a tract of country which forms 
the western projection of the Ghats, at about 1,800 ft. than olsewliore. 
On the Ghats themselves and between Karjat and the Keversing Station, 
near Khandalla especially, the pkint may he soon from the railway train, 
and It is particularly noticoahlo in tho rains about August or Soptemher 
when in full leaf. 

An excellent illustration of one of those plants grown in Mr. M. R. 
Jardine’s garden on Malabar Hill, Bombay, is shown in the accompany- 
ing plate which is from a photograph taken by Mr. N. C. Maclend. 

• Wild pig are very fond of the root-stock also. They burrow underground to 
attack it. 

t I found one instance in the Mabim Taluka of a wild plantain bearing u btoloni- 
ferous root. 
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The plant was brought from Khandalla by Mr. W. S. Millard, one of 
the Honorary Secretaries of the Bombay Natural History Society, iu 
Juno 1900, and it flowered for the first time early in October 1903, 

In the lower parts of the Thana District Musa superba is found 
genendly in rocky ravines and on rocky hill slopes in a forest. 

In some instances it grows in the forks of trees.’*^ 

Its existence in such places, and especially the latter, needs an explana- 
tion. 

The monkey is responsible for its presence there. He is very fond of 
the fruit and is mainly responsible for the distribution of the seeds, which 
are very hard and comiMxratively heavy and black.f 

When he eats the fruit while perched on a tree the hard black seeds 
inside are discarded and in falling either drop to the ground or lodge in 
a tree. Those seeds which full to earth are washed down into the water 
courses and rocky ravines, while others full in the crevices of roitks on 
the hill slopes, a locality which monkeys usually haunt. 

The plant possesses the property of economising moisture to the 
greatest possible extent by storing the same in its succulent leafstalks 
and excavated sheaths whkh enables it to grow and thrive in arid 
rituations, such as the rooky localities alluded to, where moisture in the 
soil for the greater part of the year is entirely absent. Tliis property 
is possessed by many desert and ^‘rock^’ plants, as is well known, 
particularly so by the common prickly pear which may bo seen growing 
and flourishing on tlie summit of stone walls in and about B(unbay, 

Its ability to do this rests mainly in the fact that the water taken up 
by the roots, instead of being liberated by transpiration (as in the ease of 
plants growing in or<linary situations) from the parts above the surface 
of the soil, is retained and re-utilized in tlie extreme dry season to keep 
the plant alive. In order to further obstruct transpiration from the 
exposoi.! surfaces, spines are developed instead of loaves. 

A detailed account of the manner in which desert and ‘‘ rock ” plants 
adapt themselves to their environment in tin’s way and the causes of 
their morphologi(«xl features may be seen by a reference to Rev. G. 

♦ lastancoB of this have been met with in tho soothern side of Mahuli Hill la 
the Shahpur Taluka and in tho Kashti Forest, Mokbada. In the latter case it waa 
Mr, Clayton, who drew ray attention to tho interefiting phenomenon. 

t ** Kal Manjar,’* a species of wild cat (black), l§ also very fond of the fmit and 
distributes the seeds by swallowing and excreting them. 
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Ilonslow’s interesting work ontitloJ ‘‘The Origin of Plant Strnctnros.” 

Ravenala madagascarenm^ a Imndsomo tnu) of tlio plan tiiin -tribe, 
spoeiinens of which may be seen in Bombay in the Victoria Gardens 
and in one or two private gardens near Malabar Point, with its largo 
plantain-liko loaves growing in one plane forming a semi-circular head 
like an open fan, is known as “ The Traveller ^s Joy’’ bocanso of the 
large quantity of water which is stored up in tlio excavated sheaths and 
succulent leaf-stalks. 

It is alleged tliat a quart of water may be readily obtained in driest 
weather by piercing the leaf-stalk.* 

It may be interesting hero to mention in this connection tliat a com- 
mon climber known as Nandanwol ( Vitis adnata^ Wall) is found in the 
Tluina District, whoso stems when cut bleed so jirofusely as to j)rovido 
sufficient liquid for quenching the thirst. When very thirsty and unable 
to obtain water from any other source the wild tribes drink the fluid, 
which causes however throat irritation. Even a still larger quantity of 
liquid and certainly more agreeable to t-ake than that of Nandanwol, in 
that no throat irritation succeeds swallowing, is the fluid which flows 
from the cut stems of Calycopteris Jlonbmida, Lamk,t known as 

Ukshi ” in Thana and abundant almost all over the district, espociially 
in the western parts, a specimen of which may bo seen on the Gibbs 
Koad, Malabar Hill, Bombay. When in flower this particular plant 
presents a very handsome sight covered as it is with a profusion of yel- 
lowish flowers. 

The plant however possessing the fluid (which is usually obtained 
in April-May) Is a scandont shrub and a very formidable one in the 
bargain, for once it mounts a tree it invariably succeeds in reaching the 
illuminated heights of the crown which it so invades with its tangled 
mass of branches that the host is soon exterminated. In the Flora of 
British India, however, Calyeopleris Jlortbunda is described as ‘^a diffuse 

dense shrub with drooping branches not at all scandent. 

Its habit of growth when standing isolated as on Malabar Hill, for 
instance, meets the above description it is true, but no doubt exists about 
it being a very formidable climber in the forests. The wild plantain 
possesses no real stem above ground. What is popularly known as the 

• Chambers' Kncyclopcedia. 

t I have twted this liquid which at first has a clear transparent appearance like 
water. It bottled, hovvevGr, it turns the colour of Yarmouth. 
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stem is a spurious horlmcoous shoot composed of the closely packed 
convolute leaf-sheaths. At the base of these imbedded in the ground 
is a tuberous root-stock which may bo termed the true stem. This 
portion as well as that immediately above it, viz., the convolute leaf- 
shojiths, arc the parts so much prized and consumed by the wild tribes. 
These portions were chomimlly analysed at my suggestion and the 
report of thoir analysis, which has been courteously supplied to me by 
Mr. Burkill, Rojmrter on Economic Products to the Government of 
India, and which was made at Mr. Burkiirs request by the kindness of 
Mr. A. Ghoso, a chemist in the employ of a Galcutta mercantile firm, 
is as follows : — 


Report. 

Pcrcontago composition of tho stem below the leaf bases : — 

Moisture 

••• ••• ... 

• •• 

67-.76 

Albumouoidos ... 

••• *«• ... 


4-89 

Ash ... ••• 

••• ••• ••• 


1-74 

Digestible fibre 

••• ... 


1.3-6 

Wooily fibre ... 

... ... ... 

• •• 

8-3 

Tannin, sugar, etc. 

... 

• •• 

3-91 

Total 

Percentage composition of tho leaf bases — 

... 100 

Moisture ... 

Outer 

portion. 

... 79-5 

Inner 

portion. 

74-6 

Central 

portion. 

74- 

Ash 

1-G5 

1-62 

2-14 

Alhumenoidos 

2-84 

2-!)2 

2-66 

Digostitdo fibre 

... 12-07 

17-31 

17-01 

Womly fibre 

2-5.S 

2-1 

2-31 

Tannin sugar, etc. 

1-41 

1-45 

1-88 


Total ... 100 

100 

100 


Note . — For the osiimation of moisture, crude and w'oody fibre, freshly 
cut portions were uschI. The amount of Nitrogen and Ash was deter- 
mined in dry powdered substance and the results were reduced to per- 
centages of the original sample.’' 
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Mr* Burkill aJds in forwarding tho report that “ tho parts sent fur 
analysis are nithor • . . innutritions,’’ and while tho ahovo chemical 
analysis betrays this it is a curious circumstance liow, novorthcless, tho 
analysed portions are so much prized tind consumed. 

When a Kathodi or Koli comes homo after a hard day’s work from 
the forests it is quite a familiar siglit to tind him bringing home one or 
two wild plantain herbaceous shoots weighing t^lbs. to lUlbs. eiu^h. Out 
of SO to 40 of such wild tribesmen who were returning home from the 
forests in Indian tile up a hill during the season of lliOO-01 in Jlokhada 
when distress existed in tho district, almost every adult was observed 
currying one and perha])S two Kowdurs adjusted at both the ends of a 
pole which was slung across his shoulders. 

The ordinary method of preparing tho sheathing Iraf-stnlks for feed 
is by stripping them and boiling oadi separately. Eiudi riieath is eaten 
in tho manner of artichokes, tho fibrous portion Iniing thrown away. 

Tho root-stock or tuberous portion below ground is boiled, slice d and 
oaton. This is considered more nutritious. But the more inbu’e.^ting 
method of preparation of the plant is l)y cooking tJio whole root-stock 
and oonvoluto loaf-sheaths together in an improvised oven as follows : — 

A large circular pit 7 feet diameier is dug to the depth of about 2 to 
3 feet, at tho bottom of which is placed a quantity of hay. Over this 
several billots of firewood are laid and on the latter is arranged a layer of 
large round boulders (about 3 teet in circumference (^adi) clostdy [)ackod 
together. The heap so formed is ignited and allow^ed to burn for several 
hours till the stones are v(h 1 hut and fall in. Above this disordered 
heap of red hot stones are arranged the Kowdurs 15 or IG in number 
placed upright. 

Tho latter aro then covered over and closcdy packed together with 
tahal, ie», branch-wood and loaves, over which a layer of soft fine earth 
1 to 2 inches deep is spread. AVhon completed the heap assumes the 
shape of a conical mound not unlike that of an ordinary jungle charcoal 
kiln. At the apex of this mound is placed a Kowdiir, the root-stock 
being concoalod in the earth, the remaining portion standing erect out- 
side. 

Tho hoap is loft for about thr6e days smouldering when tl^o Kowdur 
at tho apox is oxaminetl to see if the root-stock is sufliciontly cooked. If 
so tho heap is opened and tlw Kowdurs inside are then roinovod and 
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found to be ready. They then present a russet brown appearance and 
are very soft. The tliin outer sheathing leaf-stalks are peeled off in this 
state and the inner more succulent parts are thus eaten. Their flavour 
is not at all unpleasant, as a lady, the wife of the Collector of the District, 
who tasted some of them immediately after removal from the improvised 
oven, agreed. 

The practice of preparing the Kowdurs in this manner is restricted 
and has almost ceased in some places since the introduction of forest 
conservancy in Thana, because for their preparation a large quantity 
of firewood is needed. In some instances pits large enough to hold 300 
or 400 Kowdurs are dug. The cookeil inner succulent leaf-stalks are 
then peeled and dried in the sun for 3 or 4 days when they become quite 
brittle. They are subsequently pounded into tlie consistency of flour 
and stored for the rains in bins. The resulting flour is then mixed with 
broad chiefly, and oaten. 

Ill the central parts of Thana and more especially in the Wada Taliika 
cattle are stall fed on the leaves. In the Kolaba District and parts of 
Thana, as at Saoroli in the Dahanu Taluka, the plant is specially cultivated 
in small gardens for its loaves whicdi servo as dinner plates. The wild 
tribes in Bassein collect them in the forests in August and Soptembor 
and sell them to merchants who export them for sale as dinner plates to 
Bombay. 

The flowers which arc a very pale yellow, almost white, appear at 
about the end of July to September when the plant is full grov/n. 

This in some cases is 4 years and in others 6 or 7 years. The fruits 
begin to appear in August and continue apjioaring up to the end of 
January after which the plant dies. The flowering and pruning stalk 
is known as ‘‘ Longra.^' 

In parts of the Konkan the seeds are eaten as a prophylaciic 
against small-pox. In the Chiploon Taluka of the Hatnagiri district the 
practice is saiil to be common during an ejudomic of small-pox as I am 
informed by one who is a resident of that taluka and who has oaten the 
seeds himself for this purpose. They are also used as a specific in hydro- 
phobia in the Bassein Taluka. 

Three drachms (by weight) of the powderoil seed are mixed with one 
ounce and five drachms of water and the preparadon is strained through 
cloth and taken as a dose which is administered morning and evening. 
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Tho Putel of DaliisiU' in P>iis.snin stutos lio has this remedy witib ooiiJ^id- 
orLd)lf3 sucooss. It would Ijd iiitorosting to asoortuiii whothor thoro is 
uuy roal virtno in tho S(U)(ls in this rospoot. 

Tho fruit of tho oultivutod plantain is said to be also oaten during an 
altaiik of small-pox, to hasten maturation of tlu^ disease. 

From tlio midrib of tho loaf of tho wild plantain fibre is extracted 
wlu(di is obtainoil after tlio loaf is well dried. This fibre is utilized looally 
in Bassoin in tho jn'oparation of well ropes. 

In the Waila Tahika it is used by shop-ko(^p(^rs to tie U|) small paroels 
and also in tho pro])aration of floor matting. Fibre from tho outer 
shoatUs of tho subarboresc.ont stem is also extraeted and utilized as cordage, 
etc., but this latter of (!ourse is a negligable quantity, 

it can bo gathered in (amclusion tliat tlie wild jdantain is an extremely 
intoresting subject for study from an economiit j)oint of view : and 
that it is a very liandsomo plant and one whudi would bo an ornament 
to many a lawn for sovond seasons is evi<lont from the excellent photo- 
gra])h accom])anying this paper, whmh Mr. W. S. Millard obtained of 
tho spiuninfm whiidi lie brought down from Kbandalla, and which burst 
into flower in Octoljor last, iVlas, now it is no more. 



594 


THE DISTRIBUTION OF BUTTERFLIES IN INDIA. 

By L. C. H. Young, b.a., f.e.s. 

{Read before the Bombay Natural History Society on 
25th February 1904.) 

I WOULD have liked to have written a paper on the distribution of 
insects generally in our area, but unfortunately uur knowledge of most 
orders is at present too fragmentary for me to attempt it* I have, there- 
fore, confined myself to a single group of the Lepidoptera — the butter- 
flies — about which we can now speak with considerable certainty. At 
the same time, the broad conclusions at which we may arrive will pro- 
bably be at least equally true of all other orders. 

Mr. Comber in a recent paper described the limits of the Oriental 
region to which the greater part of India belongs* It remains to speak 
in detail of some of its sub-divisions* India falls into 4 regions— (1) 
the Himalayas west of Sikkim, with Cashmere; (2) the Indo-Gangetic 
plain ; (3) The peninsular area, 2 >., the whole of India south of No* 2 
and including Ceylon; (4) Assam — using the tonn In the wide sense of the 
proposed new province (and including the Bhotan Terai) which shades 
indefinitely into the CTiinese and Bunno-Siamose regions. 

The insect fauna of No. 1 is in the main palearetic though containing 
a large number of immigrant oriental species on the lower sl()j)es, the 
proportion increasing eastwards so that, coupled with our present ignor- 
ance of the insects of Nepaul, it is impossible to draw a satisfactory bound- 
ary between this region and No. 4. 

No. 2. The Indo-Gangetic plain has no proper insect fauna of Its 
own. Tlie scanty lists of species to be obtained there contain nothing 
but common immigrant species from the surrounding regions. 

In our present ignorance of Southern China it is not possible to 
characterize adequately the fauna of No. 4. 

In this paper I want to deal only with No* 3, the peninsular or 
Indian area proper. This country falls into 4, or perhaps 5, 
natural regions. There is the central more or less treeless plateau 
of Malwa, and what is loosely temuxl the Deccan, which corre- 
sponds in poverty ot species to the Indo-Gangetic plain. To the north 
and east of these there is a wide area including the greater part of the 
Central Provinces, Biindelkund, Chota Nagpur, Orissa and the Northern 
Circars, which for want of a better name I am edling Gondwana. To 
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the west lies the Konkun stretching from the Tapti to the Goa frontier 
and comprising the well-watered mainly forest area hetwooii the sea 
and tho crest of the Gh4ts. South of the Konkan from Goa to Capo 
Comorin is the rich forest area of Malabar, in which I am including 
Canara and the lower slopes of the Nilgiri and other hills in the south. 
The Mysore plateau and Carnatic form a fifth region which we may call 
South Indian, differing only from the Malabar in its comparative 
poverty of species, the result of extended cultivation and limited rainfall. 

In addition to the above tliere are two attached island areas, Kacb and 
Kattiawar to the north-west and Ceylon to the south. The Kach-Kattiawar 
island or islands seem to be remarkably j)Oor in specaes, but they have not 
been tljoroughly worked ; of Ceylon, of course, we have fairly accurate 
infonnation. 

(The fauna of the Andamans is rather Indian than Burman, but it will 
bo best not to complicate the present paper by a discussion of these 
interesting islands.) 

The higlier slopes of the mountains of Southern India and f^eylon 
present certain peculiar features which almost warrant tlieir being 
erc({tod into two additional regions. Almost all the species which are 
peculiar to Ceylon belong strictly to the mountains, the insect fauna of tho 
plains practically not differing from similar country north of tlie Straits. 

Now these regions into which the insect distribution is easily divided 
agree, as has been shown, with tho superfictial and meteorological 
characteristics of the country, A glance at a geological map will show 
that they correspond also with its past history. 

It is a general rule in tlie distribution of animals that an island fauna 
is much ]K)orer than that of the neiglibouring continent. But in tho 
Oriental region wo find the Indian, or what is now tho continental part, 
much poorer tlian the Malayan islands. This is because throughout 
geological history down to the tertiary period the position appears to 
have been exactly reversed. The peninsular area was an island, the 
ludo-Gangetic plain an open sea, tho Himalayas much lower and much 
further north than at present (they seem to have been raised to their 
present fonn by Lateral pressure from the north just as one might push up 
a crease in the table cloth). 

The Arabian Sea would thus have been connected at least in cretacpous 
times by a tolerably broad channel with the Caspian and Aral Seas 
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wbioli are tbe remains of a large sea covering Persia, N. Arabia and the 
Kirghiz steppes, Southern Arabia out ofl* from the north and probably 
joined to Somaliland. 

Tbe desert of Gobi is considered to have been open sea in very recent 
geological times, and the Yellow Sea may have been connected with the 
Bay of Bengal by a luirrow cliannel through Burmah and the Yangtze 
Valley — at any rate the Shillong plateau in Assam must have been an 
island, very near to India on one side and China on the other, and 
probably periodically connected witli one or both. 

To the south it must always have been l)ounded by the sea tbougli 
probably larger than it is now; for a long time being connected whb 
the Maldives and until the end of the cretaceous period if not later with 
the Laoadives or rather with the now sunken plateaus on which these 
coral islands rest. 

The diminished area is sufficiently accounted for by a gradual sink- 
ing after the upheaval of the Himalayas and the constant attraction 
exerted by them on the tides. 

It is necessary to enforce this point because many people, geologists in 
particular, have a habit of ex])laining the prcsencjo of the same genus in 
two widely separated regions by imagining the former (3xistence of a 
connecting continent. 

One of the favourite continents of this kind is Lemuria ’’ supposed to 
have stretched from Madagascar to Sumatra via Ceylon to account for 
the presence of Lemurs at both ends. When I read of these continents 
10,000 mil(3s long and 3 miles broad, stretching across bottomless oceans, 
I always think of a story I once heard of an Amori(!»n. This man had 
such a fearful habit of exaggerating that he uw^d to spoil tlie appetites 
of all other guests at dinner. So one time he tigroed with his host before- 
hand that directly he began to draw the long bow the latter should 
kick him under the table. 

Ho behaved all right till desort when the conversation turned on 
vineries and thence to hot houses generally. Then he began ‘‘ Ah, hut 

you should see the hothouses in my country ! In New York City 

there's a State conservatory that’s 22 miles long and 600 feet high 

and — ough — ah ” (and then as he stooped to rub bis shins) ‘‘er — or — 2 
inches broad ! !” 

Well to iny mind it would he as easy to believe the lemurs swam the 
whole distance as that they should have ambled along a causeway like 
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flint:, !inJ why were the lemurs pracficnlly the only creatures to make 
the trip ? Certainly as far as butterflies are concerned there is nothing 
to suggest such a conrie(;tion. 

You would have thought Dr. Wallace had knockeil the l>ottom out of 
this kind of reasoning long ago, but he hasn^t, for I see the Indian geolo- 
gical surveyors still take Lemuria for granted, and quite recently were 
excited about another continent cutting across it joining Trichinopoly 
to Patagonia ! 

J)r. Wallace lays down a general principle that wo are not justified 
in supposing any part of the earth’s surface, which is now over 1,000 
fathoms below the sea, was formerly dry land, and certainly practically all 
the facts are easily explained without g(dng beyond the fiOO-fathem lino. 

To return to our Indian island the chhi fact about its geology is the 
antiquity and regularity of its formation. Outside Gondwana, where 
there wore slight changes of level in early times causing some alteration 
of the principal water sheds, there was practically no alteration (and no 
evidence that any part had ever been submerged under the sea except 
small areas near the mouths of the Nerbudda and Oauvery) until the end 
of the cretaceous epoch when a gigantic upheaval of volcanic or trap rock 
took place. There are small areas of this ro(h in Assam, (hota Nagpur 
and Sind, but these are quite separate from, and not necessarily contempo- 
raneous with, the main overflow which covered Gujerat, Malwa, Berar and 
the Bombay and Hydenihad Deccan as w'ell as reaciliing about 200 miles 
to the west over what is now sea. This stupendous eruption, lasting at 
iuterv'als for perhaps thousands of years, of course completely blotted out 
the fauna and flora of the N.-W. third of the island and is sufficient to 
aettount for the poverty of the Konkan region as compared with Malabar 
to this day. 

Now to come to the insects themselves. Butterflies are divided into 
7 families, and I projioso to take each in order. (In doing so I ought to 
premise that I am only giving the number of forms which I consider 
truly entitled to bo considered species ignoring many described varieties 
which do not warrant the distinction, and I have treated a whole host of 
ephemeral gonorio names which have no characters to justify them, in 
the same way.) 

Of the first family, the Nymphalidm^ we have 71 species, of which 10 
are peculiar to the region. One of these belong to a distinct genus of its 
own and is apparently confined to Travanoore, 
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. One is oonfinei) tu tbe Paini and Anamoli Hills and one to tbe Moun- 
tains of Ceylon, two allied parallel speeies are confined, one to Ceylon 
and one to tbe> Mountains of S. India, three are confined to Malabar 
and Ceylon (they have been given separate names for each region, but 
they do not merit the distinction), while two are found in suitable 
localities throughout the region. 

Of the remaining 61 : Six are tolerably well-marked geographical races 
of species characteristic of Assam or Malaya (of these 8 are confined to 
Ceylon and Malabar, the rest evenly distributed.) 

Two are palearctid species found in the high mountains of the south 
and Ceylon and must have found their way there via temporary 
halting places in the way alpine plants and insects always do wherever 
mountains are high enough tu give the requisite climate. 

Three (confined 2 to Ceylon, 1 to Malabar) which are only found in 
the Andamans, Nicobar or Mergni and which exhibit considerable local 
differences. 

One cosmopolitan. 

At least two which probably originated in Africa but are now spread 
throughout the east (one of them has found its way to the West Indies 
in historic times). 

Three are Assam-Burma species which have only migrated south as 
for as Gondwana at present. 

The remainder are found in Assam and neighbouring regions, most of 
them of wide oriental distribution. 

The second fomily, the Satyridce, form a great contrast to the last in 
that though there are only 27 species 15 are peculiar. The Nymphalid^ 
are mostly brightly coloured insects of strong flight. Many of them 
migratory in habit, moreover structurally the majority of the genera 
are recent developments. Tbe Satyri^oe on the other band, are dark, 
slowflying, shade-loving insects, and this leads one to suppose that 
when worked out most groups of moths and other orders of insects will 
show as large a proportion of peculiar forms as the Satyridce, 

Of these 15 ; One species confined to Ceylon is a variety of a Malayan 
form and was possibly introduced through the botanical gardens where it 
>first appeared. Tm others confined tp Ceylon, one of which is a comple- 
mentary to another in Malabar. 

Three confined to Malabar. 
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Four confined to the higher mountains of the south, two of which will 
probably prove to be only forms of one speoies. 

Three found in both Ceylon and Malabar. 

Two in all suitable localities. 

Of the remaining ten species, one is an African form, probably a recent 
immigrant, as it has not yet reached Ceylon or Assam. One is an Assam 
form confined to Ceylon and Malaliar, two are Assam forms which are 
not found beyond Gondwana and the remaining eight generally 
distributed in Assam and elsewhere. 

The third family, the Erycinidee, is a very small one, most developed 
in South America. There are only throe species in the peninsular, two of 
which are only found in Ceylon and Malabar, and all three are well 
dfstributed in the rest of the oriental region. 

The fourth family, the Lycaenidod contains 86 species, of which only 
10 are peculiar, and the same remarks made in comparing the first two 
families apply hero. 

Of these 10 : Orw?, found in all the forest regions and in Ceylon, 
belongs to a peculiar genus and is structurally an interesting form. 

Txoo confined, one to Ceylon, one to Malabar, are doubtfully distinct. 

Three are confined to Malabar, 

Four to the higher mountains of S. India, two of which are doubtfully 
distinct. 

Of the remainder : three are practically cosmopoytan, five are 
African, Arabian or South Persian, but at least two of them have spread 
to Burma. 

Four are only found elsewhere in the Andamans, South MWaya or Java, 

The remaining 64 are found in Assam and most of them in other parts 
of the oriental region. 

The fifth family, the Pieridee, contains 30 species, of which 2 are 
peculiar. This is a peculiarly migratory family. 

These two are found throughout the area (one, however, is doubtfully 
distinct from a Persian form). 

Of the remaining 28 : Two, occurring on the summits of the Nilgiri, 
Palni and Anamalai Hills, but curiously not yet found in Ceylon, are 
palearctic. Two are practically cosmopolitan in all tropical and sub* 
tropical regions. Eight are Soudanese or Arabian forms, all very 
characteristic of Each and Kattiawar, only four of them having spread 
beyond that island urea* 
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Four are Assamese forms found also in Malabar and S. India. One is 
a Malayan species found in both Ceylon and Malabar, l^wo are Assam- 
Burma forms which have not spread beyond Gondwana, and the re- 
maining nine are well distributed both in the peninsular and the regions 
beyond. 

The sixth family, the PapilionidcB, contains 21 species, of which 8 are 
peculiar. Of these 2 are generally distributed throughout the area, 4 
complementary forms are confined, 2 to Ceylon and 2 to Malabar, one is 
confined to Malabar, and one is found in Gondwana, S, India, Malabar 
and Ceylon and approaches an Assam form very closely. Of the renmin- 
der : One is found in Persia as well as the Himalayas, China and Assam 
and may be of palearctio origin, and the twelve others, 4 of which aro 
confined to Malabar in our area, are found in Assmn and a large part of 
the oriental region. 

Tl)e seventh family, the Hespenadee, contains 81 species, of which 
22 aro peculiar. Of these no less than 6 have their nearest allies in 
the Philippitios. Two aro doubtful species confined one to Ceylon and 
one to Gondwana, /our are confined to Ceylon, six to the N ilgm-Palni 
Hills, one in both Ceylon and Nilgiris, ti in the Malabar, one in the 
Malabar and Konkan, and 2 tbrougboiit the area. 

Of the remainder, one found hitherto only in Kach is jmlearctic, three 
generally distributed forms appear to belong to the Himalayas and Persia, 
two, confined one to Malabar the other to Malulur and Ceylon, only 
found elsowhe^ in the Philippines, 15 are Assam-Burma forms ranging 
into S, China, auJ the remaining 34 are fiiirly evenly distributed in the 
oriental region. 

Now all these facts amply justify a theory of Dr. Wallace that the great 
species-prod uoing belt of the old world has been what is now the temper- 
ate zone of the northern hemisphere and that the soutbera lands 
obtained the most of the types of their fauna by successive waves of iin- 
migration. I pointed out in discussing the geology that the peninsular 
was always widely separated from everything to the north and wej't, 
and the main lino of immigration would appear to have always been via 
Assam. These successive waves tend to exterminate each other, and 
owing to their being islands at the time of the later immigrations older 
forms have survived in Ceylon, the Andamans and Nicobars. 

This is the only explanation of the curious resemblance between . the 
Hesperiadve of India and the Philippines. The latter group of islands 
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are the most isolated pari the oriental region, and these species belong- 
ing to what is structurally by far the oldest family must be relics of one 
of the earliest migrations. The great fixity of species shown after so 
lung a time suggests all sorts of theories on the problem of variation, such 
as how the tendency of forms to vary is inherent or purely climatic 
which must not be touched on hero. 

It is a remarkable thing that this great ponlnsuLir i^^land which 
through counties ages was almost as isolated as Australia and with the 
Ijacadive and Maidive extension more than half as large ])ro(luces 
so few peculiar fonns and so few of these really strikingly distinct. 
Of the two peculiar genera only one is likely to have l)oen locally 
developed, the other l>eing more proliably a survival of forms elsewhere 
extinct. The only solution of this difficulty I will offer for the moment 
is that in cretaceous and earlier times the richest and most fertile ])art 
which would bo most likely to team with life of every kind was that 
portion of tbo island which is now under the sea or buried in trap rock, 
while the north-east of the island was compiaratively sterile and badly 
watered and only afforded a short resting jdaco for immigrant species 
on their way from Assam to the south-west. It will be noted, too, that 
of existing species the majority of immigrants from Assam have not 
succeeded in perpetuating themselves in Goridwana and only found a 
permanent new homo when they readied the moist area of Malabar. 
This is however a wild suggestion and not a solution. Tlie older fauna, 
if it existed, has become exiinguisbed by the inroad of now, more 
highly specialised fornis since India liecamo closely (ionnected with the 
rest of the world in that mysterious w^ay in w^hich older forms always 
do liefore the march of younger races. 



602 ‘ 


A CATALOGUE OF HETEROC ERA OF BIKHIM 

AND BHUTAN. 

By Q. C. Dudgeon, p.b.s., 

With Notes by H. J. Elwks, p.b.s., &o., 

AMD 

Additions by Sib Geobgb Hampson, Bart., b.a., p.m.s., &c. 

Part XVI. 

( Cot^imed from page 326, Vol. XV. ) 

Family NOCTUIDiE. 

Sub-family AGROTTNM. 

Genus Chloridea, Westw. 

1601. C. armigeray Hiibn. 

Sikhim and Bhutan up to 6,000 feet. A very common insect at the 
lower olovations. The larva is most destructive to jflower buds and 
seeds, boring into them. Considerable variation in colour of the 
markings occurs among larvae ; some taken feeding on the seed-bearing 
heads of sunflowers were greenish with a darker dorsal and paler 
lateral lino. I have specimens of the perfect insect taken in March, April, 
May, Juno, July and August. 

1601 Pt. C. assulla, Ouen. 

Sikhim and Bhutan, 1800-2500 feet. The form separata, Wlk., 
occurs, but not commonly at low elevations. The species or rather the 
form of it just montionod was included under IMiothis armigera, Hiibn., 
in the Moths of India. 

Genus Timora, Wlk. 

1615. r. irrorata, Moore. 

Sikhim, 1,800 feet. I have eight specimens taken l>y mo at light at 
Punkabareo in October. Tho forewing of this insect almost exactly 
rosomblos that of Adisura atkinsoni, Moore, but the hindwing of tho 
latter species is always more or les? marked with black upon tho outer 
margin, and insects of tho Genus Adisura do not possess the strong 
terminal spine to the tibia of the foreleg. 

T. alhicilia, Hmpsn. 

Sikhim, 3,000 foot. I took three specimens of this at Badamtam, 
but have not taken it olsowhoro. Tho type is in tho British Museum. 
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Genua Adisura, Moore, 

1006 Pt. A. dulcis^ Moore. 

Sikhim. Tlib has not been taken by me. 

1600. A. atkmsonij Moore. 

Sikhim, 1,800 feet. Occura rather plentifully in October at Punka- 
baroo. (One specimen only from Sikhim, dated 12th October 1888, 
others from the Naga and Khasia Hills. It does not seem well placed 
hero. — H. J. E.) 

1606 Pt. A, marginalise Wlk. 

Sikhim. This is rec^orded from this locality, apparently upon the 
authority of several specimens in the British Museum collection, althougli 
1 have never met with it. 

Genus Euxoa, Hubn, 

1620. E. segethy Sehiff. 

Sikhim and Bhutan up to 4,500 feet. Occurs fairly commonly in 
February, March, May and July and probably later in the year. The 
larva does considerable damage to tea nurseries in some places, eating 
the young plant off close to the ground. 

1621. E. Gortma, Sehiff. 

Sikhim, 5,000 feet. I have only taken this at Tnkvar in February 
and September ; it does not appear to be common. (I took it at Darjee- 
ling in May, Juno and August at light, Knyvett took it in March. — 
IL J. E.). 

1622. E, spintfera, Hiibn. 

Sikhim, 1,800 feet, I have two mules and two females which I took 
at light at Punkabareo. The antonnje are fasciculate with tho apical 
]»ortion serrate in the male. My specimens were taken in April, May 
and June. (I have only one from Sikhim ex coll., Mbller, datod 2nd 
Juno 1888, and identified by Sir Geo. Hampson ; it agrees with speci- 
mens from Gan jam and Poona . — IL J. E,) 

1628 . E, iniractae Wlk. 

Sikhim. I have not taken this, (Two specimens in my collection 
from Sikhim are idontified by Moore ns this, Tho type is from Nepal 
—//. E E.) 

Genus Hrrmonassa, Wlk. 

1676. 11. si^iifatay Moore. 

Sikhim, 7,000 foot. I have taken this at light at Darjeeling and have 
seen other spcjcimeiis taken by Colonel Pilcher at the same place, 1 
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do not think it is common* (I have five of the dark form, cuprhidj 
Moore, all of which are constantly different from the reddish form, 
iinuata, Moore. I took the former at Darjeeling and as low as Bnngbee, 
6,000 feet, at light and both forms on Tongloo. — H. J* E.) 

1673. H. ineisa, Moore. 

Sikhim and Bhutan, 6,700 feet. This species occurs with IL consign 
naia, Wlk., but is rare, 

1675. II. lanceola, Moore. 

Sikhim, 7,000 feet. The original description must have boon taken 
from a much faded specimen, as the examples procured by Colonel 
Pilcher at Darjeeling were olive-green witli the markings very clear 
and the cilia of the forewing reddish. I have two specimens like this, 
dated May. 

1671. n. consignata, Wlk. 

Sikhim and Bhutan, 6,700 feet. I took this at Pasheteng attracted 
to light in October, No. 1674. IL chalybeata, Moore, is synonymous. 
(Common at Darjeeling in Juno and up to Tongloo, 10,000 feet. I 
am not (dear as to how it may be separated from IL incisa, Moore, and 
H. lanceola, Moore, — IL J. E.) 

Genus Agrotis, Ochs, 

1623, A. ypsiloTiy Rott, 

Sikhim, 1,800 feet up. I do not think this a common species. 1 
have a pair only which I took at light in November. (I have two from 
Moller’s and one from KnyvetPs collection, the latter taken at high 
elevatioii. — IL J. E.) 

1651. A.. stcTitst f Led. 

Sikhim and Bhutan, 6,700 feet. I took one specimen of this at 
Pasheteng at light in October. It was known until recently as A. 
triangularis, Moore. (Two specimens from KnyvetPs collection which 
agree with one from Japan, — IL J. E.) 

1647. A. c-nigrum, Linn. 

Sikhim. I have one specimen in my collection identified by Dr, 
Moore as this species, and one other taken by me is in the British 
Museum collection. (I took this at Darjeeling at light in July and 
have others from Moller^s collection. — IL J. E.) 

1650, A. flammatra, Schiff. 

Sikhim and Bhutan, 1,800 feet. Common at some elevations in 
February and March, It is one of tlie commonest spring jnsects in the 
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Kangra Valley also. (I did not take tliis species myself, and believe 
it to be a low elevation one. — H* J* E.) 

1648 Pt, A. consanguinea, Moore. 

Yatung. I have not taken it, but it probably occurs at high ele* 
vation on this side of the passes also. 

1648. A, ditrapezium, Sohiff. 

Sikhim, 7,000 feet. I have not seen this. (I took one specimen at 
light at Darjeeling which agrees with Moore’s type of renalis identified 
by Sir George Hampson with ditrapezium . — 11, J, E,) 

1631. A, plecta, Linn. 

Sikhim. I have not seen this. (One from Atkinson’s Sikhim col- 
lection was considered by Staudinger to be leucogaster, Freyer, but can 
liarJly be distinguished from plecta ; it agrees with Moore’s type of 
costalk in Atkinson’s collection. — H, J. E,) 

1635 Pt. A, rubiciliu, Moore. 

Sikhim and Bhutan. Not common at high elevations. I have three 
specimens taken at about 7/8,000 feet. 

1635 Pt. A, basktriga, Moore. 

Sikhim. This species and the last wore included under the name 
descripta, Brem., in Moths of India. 

1635 Pt. A, Jlavirena, Moore. 

Sikliim. This also was placed under descripta, Brem. Four speci- 
mens in my collection seem to be referable to this. They were taken in 
April, May, September and December. 

1636. A, cerastioides, Moore. 

Sikhim and Bhutan, 7,000 feet. Taken in May and November. 
(Taken at light at Sundakphoo, 12,000 foot in July ; also from Knyvett’s 
und Moller’s collections dated May.-—//. J, E.) ‘ 

1638. A, cervina, Moore. 

Sikhim and Bhutan. I have only one example taken by my collec- 
tors in the latter locality in December. (I also have only one of this 
ifine species from Moller’s collection dated Jtine. — FI, J, E,) 

1640. A, putris, Linn, 

Sikhim and Bhutan, 3,000 feet, I have taken this twice in October, 
(I took one only at light at Darjeeling in August, but have another 
marked 22*4*87 by Mr. Dudgeon.—//. J. E,) 
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Genus Episiiia, Hiibn. 

1624, E. ocAmr^a, Wlk. 

Sikhim. I have never seen this. (Two specimens taken by Knyvott^ 
ilated 29th March 1889.— J. E.) 

1625. E. olivascens, Hmpsn. 

Sikhim. I cannot distinguish this. It is possible though that some 
of the insects I have marked ns Agrotis jlavirenay Moore, may be re- 
ferable to it ; they are, however, not sufficiently fresh to determine. (I 
have numerous specimens taken at Darjeeling in July, and on Tongloo 
it seems confined to the zone 8,000-10,000 feet. — //, J. E.) 

1631. jB. ienuUy Butl. 

Sikhim, 5,000 foot. I have only one specimen taken at Tukvar at 
light in July. 

E. retraeta, Hmpsn. 

Sikhim. This very well marked species is represented by one mafo 
in Mr, Elwes’ collection obtained from Moller. 

E* homochromaf Hmpsn. 

Yatung. It will probably be found on this side of the passes also. 

E. isochroma, Ilmpsn, 

Yatung. The same remark applies to this species as to the foregoing. 

Genus Lycophotia, Hiibn. 

1629. X, sikkima, Mooro. 

Sikhim and Bhutan, 6,700 feet. I took one female at Pashoteng 
in October, but have mot seen another. (I have seven sjiocimens from 
Mdller’s and Knyvett’s collections taken in April and May at about 
7,000 feet.— 7/. J. E.) 

Genus Richia, Grote. 

1637. 72. cnrviplena, Wlk. 

Sikhim 2,000 to 7,000 feet. Common at Darjeeling in September 
and October. The apex of the forewing is distinctly produced. (By 
tlie coloration this should be an Orthosia as described by ^\\alker. I 
have not taken it myself, so it probably is not common until late in the 
season.— 77. .7. E.) 

Genus Nkurois, Hmpsn. 

1667. N, nigrovirhUs, Wlk. 

Sikhim, 7,000 foet. I have one specimen from Darjeeling. It is 
probably local, as I have not taken it elsewhere. (I have six specimens 
of which I took two at light in August at Darjeeling, — 77. .7. E.) 
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1660. N. airovirem, Wlk. 

Sikhim and Bhutan, 6,400 feet up. I liave taken this species attracted 
to light at Kissoom, Pashotong and Darjeeling in June, July and Sep- 
tomhor and received one specimen doubtfully marked Yatung,” 12,000 
feet, through my collectors. (Very common at Darjeeling in July. — 
Zf. J. E.) 

1668. N. renalbay Moore. 

Sikhim, 1,800 feet up. I took this on one occasion in May at Punka, 
baree, but liave not seen another. (Seems rarer than the last, but T took 
one specimen near Darjeeling and have others from Sikhim, one of which 
came from Kurseong, 4,500 foot. — //. JT. E,) 

Genus Eurois, Ilubn. 

1785. E. virem, Biitl. 

Sikhim, 6,800 feet. I have only one specimen of this procured at 
the electric lamps in Darjeeling in June. The subspecies magnificat 
Moore, which is rocordenl from Sikhim is said to have the forewing with 
the inner area suffused with blood-red. My spocimon seems to follow 
the typical virenSt specimens of this fine insect from 

Mdller’s collection dated June and July. I never took it myself. — 
IL E.) 

Genus Epilecta, Iliibn. 

1652. E. accipitery Feld. 

Sikhim, Yatung, 10,000 feet. I have one example with no date 
taken by Mr. List<3r^s collectors. (I have throe specimens of this from 
the interior, probably from Mdllor^s collection. — //. J, E,) 

Genus TiariiACNA, Hiibn. 

1662. T. Hemiherbida, Wlk. 

Sikhim and Bhutan, 5,000 feet up. Rather scarce occurring in May, 
June and 0(?iober. (1 have never taken it myself, but have four from 
Mdllor’s collection taken in June and October. — //. J. E.) 

Genus Protagrotis, Ilmpsn. 

1599. J\ cuprea, Moore. 

Sikhim. This was biken on one occasion by me and my only example 
is in the British Museum. (I have five of this distinct species in my 
collection, l)ut none of them have the exact locality, and wore probably 
from the interior. — 7/, J. E*) 
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Subfamily HADENINJS^ 

Genus Glottula, Guen. 

1556. G. dominica, Oram. 

Sikhim, 5,000 feet; Bhutan, 1,000 feet. This species has an exten- 
sive range. I reared it from lai^^se taken at Tukvur feeding within the 
stalks of Crmum in August and captured it at light in the Buxar Dooars 
in March. I have also a specimen from Kanara in South-West India, 
The male has the hindwing pure white, with the exception of the apical 
portion of the costa, which is shaded with dark-brownish. The female 
has the hindwing suffused with brownish darkest towards the outer 
margin. The larva is described in the Moths of India. (My only 
specimen was roared by Mr. Dudgeon, dated Slst July 1888, but I have 
taken it in the Khasias in September.— J?. J. E.) 

Genus Polytbla, Guen. 

1588. P. gloriosas, Fabr. 

Sikhim, 1,800 feet. I took a number of larvro at Punkabaree feeding 
upon Amaryllis and Lilhim. They bore into the flower stems and tunnel 
until the same begin to wither, when they attack new ones ; they also feed 
on the leaves. The perfect insect emerges in June, July and August 
from pupsB formed underground. The larva is described in the Moths 
of India, (I never saw this insect myself and neither Moller or Knyvett 
had it. It is probably confined to the Terai.— J. J?.) 

Genus Arcilasisa, Wlk. 

1939. A. sohria, Wlk. 

Sikhim, 4,500 feet. I have only one specimen which I took at 
Kurseong in October. (I have only one from Muller’s collection ; it 
must be rare in Sikhim.—//. J. E.) 

1940. A. plagiata, Wlk, 

Sikhim, 1,800-6,500 feet, 1 have taken this upon four occasions at 
Punkabaree and Darjeeling in June and August, It seems to l>e rare 
in these localities, (I never took this myself though 1 have it from 
MoUer’s collection.— /T. J. E.) 

Genus Hadbka, Sohrank. 

1679. /7. consanguis, Guen. 

Sikhim and Bhutan, 1,000 feet up. I have taken this in January, 
March, April, May and November, but never during the monsoon. It 
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is one of the commonest insects during the early part of the year at 
about 8,000 feet in Bhutan. (I never took this myself and have it 
only from Kulu. — //• J. £.) 

1679a, //, axylides^ Hmpsn. 

Sikhim, 1,800 feet. I obtained one specimen of this at Punkabaree. 
It Is now in the British Museum collection. 

1680. jy. nigrocupreay Moore. 

Sikhim. I have one specimen identified with this by Sir George 
Hampson, Abundant during the rains upon the Nepal frontier from 
Tongloo to Sundakphoo and beyond. — IL E. 

1681. IL elwesiy Hmpsn. 

Sikhim; My only example is in the British Museum collection. (I 
took the type of this at light near Sundakphoo, 12.000 feel, in July and 
have another taken at Gnatong on the eastern side of Sikhim at about 
the Fame elevation by Knyvett. — IL J. E,) 

1684. //. disseeta, Wlk. 

Sikhim, 5,500 feet ; Bhutan, 3,000—6,400 feet. This seems a rare 
insect, I took one specimen at Tukvar in 1887, another at Rissoom 
in April ] 894, and a third in November of the same year at Fagoo. 
(I got one only at light at Darjeeling on 20th July 1886, but have 
three more from Mollor and two from Doherty, the last from E.Pegu.— 
ff. J. E.) 

1686. IL incisaj Moore. 

Sikhim, 6,800 feet. I obtained this in Daijeoling in August. (I 
took one at Darjeeling in July, but have others from Moller and 
Gammie. — H. J. E.) 

1687. //. WtmZZima, Moore. 

Sikhim. Neither Mr. Elwes nor I recognise this. 

1694. jH. nigerrtma, Warr. 

Sikhim. I have not seen this. (I have one specimen identified by 
Sir George Hampson from Sikhim ex coll, Moller, which .agrees 
precisely with one taken at 9,000 feet in Hazara on the North-West 
Frontier by Johnstone. — H* J. E,’) 

1698. H, scotochlora^ Roll. 

Sikhim. I have one specimen identified by Sir George Hampson, 
which I took in July 1889* (I do not know this, — IL J, E*) 

10 
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1697. //. flavala, Moore. 

Sikhinu My only example is now in the British Museum. (Though 
I have never taken this myself, it must be common somewhere in Sikhim, 
as there were many speoimens in Moller’s and Knyvett^s collections. — 
If. J. E.) 

1698. B. knyvettiy Hmpsn. 

Sikhim. I do not know this. (The type of this beautiful speoies is 
the only one I have seen, and it !s dated Ist April 1889, by Knyvott. — 
//. J. E.) 

1699. 77. albicepsy Hmpsn. 

Sikhim. This also is unknown to me. (The same remark applies to 
this. The type is dated 26th February 1889. — 11. J. E.) 

1701. IL faseiculata, Hmpan. 

Sikhim. A species of which tho type is in Mr. Knyvett/s collection. 
(Another unique specimen taken, 28th March 1889, by Mr, Knyvett. 
It would be interesting to know the localities for these three species, — 

B. J. E.) 

1702. //. culta^ Moore. 

Bhutan. I have one specimen from this locality brought in by my 
collectors in June. (I have throe of this speoies identified by Ilanipson 
from Moller, locnility and date uncertain. — B. J. E.) 

1703, //. pannosa, Moore. 

Sikhim, This is unknown t.o me. (I do not know this from Sikhim, 
which locality rests on Moore’s authority. It is well known that many 
species really taken by Mr. Atkinson at Calcutta and elsewhere were 
mixed with his Dai^eeling collections. — H. J. E.) 

Genus Lkuoania, Ochs. 

1891. L. decissima, 

Sikhim and Bhutan, 1,800 — 4,000 feet. I have taken this commonly 
at light at Fagoo, Punkabaree, Badamtam and Tukvar in March, April, 
May, June, August, September, October and November. The under- 
surface of the wings in the male are clothed with golden scales. (Com- 
paratively rare at the elevation of Darjeeling, where I have only once 
taken it.— 77, J. E.) 

1893. L. inframicanSy Hmpsn. 

Bhutan, 2,500 feet. One specimen taken at light at Fagoo in June« 
The undersurface of this, a male, is heavily overlaid with silver scales. 
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1890a. L. laniata, Hmpsn. 

Sikhiin, 1,800 foet. This spooies of which I obtained the type male 
at Punkabaroe has the hindwing somewhat distorted and the outer area 
on the underside of the same wing clothed with long downcurved dark 
hair. I have never taken a second example. 

1 891. L. rvjisiirigosa, Moore. 

Sikhim, 7,000 feet. I have two specimens from Dr. Pilcher’s col- 
lection taken at Darjeeling in May. (Several specimens from Knyvett’s 
collection . — IL J. £.) 

1895. L. l-alhum, Linn. 

Sikhim. I cannot recognise this species. (1 only know it from 
Kulu.— y/, J. L\) 

1898. L. howra^ Moore, 

Sikhim, 1,800 feet. Occurs commonly at Punkabiree in »lune, July, 
September and October, attracted to light. The blackish fascia below 
the median nervure on the forewing is sometimes wanting and the 
forewings are often suffused with a rosy tint. 

1904. L. sinwyaa, Moore. 

Sikhim, 1,800 feet. I took one specimen at Punkabaroe in February, 
(A single specimen from Muller’s collection, — H. J» E,) 

1906. Tj. e,rempta, Wlk. 

Sikhim. I have not taken this species. It is probably rare in Sikhim, 
(1 hava two specimens only from Kny vett. — H, J, E,) 

1907. L. v-allmm^ Hmpsn. 

Bhutan, 3,000 foot. I took this on one occasion at Fagoo in Juno. 

1910, Jj, modesia, Moore. 

Sikhim, 1 liave only taken this upon one occasion, and my only 
example is now in the British Museum. (I found this not uncommon 
at light on Tonglu in July . — IL J, E.) 

1911. L, loregiy Dup. 

Sikhim, 1,800 feet. Hare at Punkabaree in May, June and Sep- 
tember. 

1913. L. vnipunctaj Haw. 

Sikhim and Bhutan, 1,800 feet up. Common throughout the rains 
and hot season. I have specimens taken in every month from April 
to September. (I took this at Mongpoo about 3,500 feet, but never at 
Darjeeling. — H. J. E,) 
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1914. L. pallidieostaf Hmpsn. 

Sikhim. I have not taken this. (I have two distinct looking specie 
under this name in my collection from Sikhim, one of which fonns 
Atkinson’s collection, which is albicosta, Moore, is larger and redder 
than the other. — H. J. E.) 

1919. L. cinnamomea, Moore. 

Sikhim, Occurs in Darjeeling in December and probably in other 
months. (A single specimen named by Sir George Hampson is unlike 
a Leucania in markings. I think the Indian species of this genus 
require further study. — II. J. E.) 

1920. L. nigrorenalts, Hmpsn. 

Sikhim. I have not received this. (This again is unlike a Leucania 
superficially ; the only specimen was taken by Knyvett on 1st February 
1889.—//. J. E.) 

1921. L. distinctaf Moore. 

Sikhim. I have not taken this. (Two specimens from Mbller’s 
collection, dated 9th October 1888, are very distinct from anything else 
I know from Sikhim. — H. J. E,) 

1922. L. obscura, Moore. 

Sikhim and Bhutan, 3,000 feet. I have taken this attracted to light 
in July and October. It is not common. (I have only one from 
Atkinson’s collection. — U. J. E.) 

1 924. L. revena, Moore. 

Sikhim and Bhutan, 6,700 feet. I have only one taken at light at 
Pasheteng (I never saw it from Sikhim, but it is common in the Naga 
Hills.—//. J. E.) 

1925. L.fasciata, Moore. 

Sikhim. I have not taken this. (A single example identified by 
Sir George Hampson from Moller. — H. J. E,) 

1928. L. albicoHa, Moore. 

Sikhim, 1,800 feet ; Bhutan, 3,000 feet. Common at Pnnkabaree at 
light. My Bhutan specimen does not quite agree with the Sikhim 
ones, being longor in the wing and with the white streak on the median 
norvure not turned upwards along the lower discooellular nervule. All 
my specimens were taken in February and March. (Judging from 
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tho spocimons I have from the Khaaia and Naga Hills there are 
more than one speoies plaoed under this name by Sir George Hampaon. 
—H. J. E.) 

1929. L. curvilinea^ Hmpsn. 

Sikhim, 1,900 feet. One specimen taken at light in June identified 
by Sir George Hampaon. 

1930. L. venalbaf Moore. 

Sikhim, 1,800 feet. Occurs in May and June, but not commonly. 

1934. L. irrorata, Moore. 

Sikhim and Bhutan, 1,800 — 3,000 feet. Ocjcurs but not commonly in 
May, June and July. (I only have this from the North-West Hima- 
layas . — IL J. E,) 
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THE ORIGIN OF THE ENGLISH NAMES OF PLANTS. 

By thb tATB Thomas Combhr, wrxttrn aboitt thb 
YBAR 1880 BUT NEVER PUBLISHED, 

( Head before the Bombay Natural History Society by E. Comber^ F.Z.S.i 
on ilst January^ 1904.) 

The paper that I subiuit for your acceptance this evening Is on 
“ Plant names '' ; and when I selected my subject, and fixed upon this 
title, I could not help fancying that many of you, when you read 
the announcement, would say to yourselves — or if you did not say it 
you would think it — what a very uninviting subject ** ; and that you 
would thereupon prepare yourselves for a very dry discourse. Not 
long ago I was urging on a young lady to take up the study of botany, 
and expatiated on the pleasures she would certainly derive from it ; 
when in reply she assured me that she liked it extremely and would 
take it up “ were it not for those horrid names I fear she is a typo 
of a good many who are fond of flowers, and have felt more ihm 
half inclined to enter on botanical studies, but have l)6en deterred by the 
hard names that have been given to plants. Encountering these at 
the outset, and not having had time to become familiar with them, 
they turn away from botany, and come, perhaps reluctantly, to the 
conclusion that the game is not worth the candle. Some of you may 
anticipate that I am about to treat of these repulsive crack-jaw names, and 
that you will thus have the most disagreeable part of botany, without any 
of its redeeming features. Let me remark, in tl»e first place, that, un- 
inviting as these long names may appear when we first meet with tliein, 
they improve vastly upon acquaintance, and become at last “ familiar in 
our mouths as household words^’. For instance, people now talk almost 
as glibly of a rhododendron or a chrysanthemum as they do of a lily or a 
rose, and this, too, without knowing the meaning that the former names 
express, for few stop to consider that rhododendron means a rosy tree, 
and chrysanthemum a golden flower ; and that the names were given 
to the plants in allusion to the colour of the flowers of the varieties that 
were first introduced into our gardens. If once wo understand the 
meaning of such names they lose much of their disagreeable sound. In 
the second place, I must tell you that it is not at all of these so-called 
scientific names that I wish to speak, but of the popular names which 
we leami as obildren, and have used all our lives, I propose that we 



THE oniGTN OF THE ENGLISH NAMES OF PLANTS. 615 


should enquire into their origin, and try to asoorluin when, how, and 
why, and also, if possible, where and by wlioin a Iweoh tree came to be 
called beech ; a cabbage, cabbage, and wheat, wheat. Before entering 
on the special subject I should like to say a few words upon names in 
general. A name, as wo i\ow use it, is simply a conventional term 
whereby wo indicate to others the particular object to which by long 
usage it lias been applied ; but, if wo can succeed in tracing it back 
to its origin, we shall find that it hail at first not a conventional but 
an expressive meaning, and that the meaning it expressed was, 
in one way or other, doscrijdive of some peculiarity which 
served to distinguish the object to which it was applied from other 
objects. Some names of recent origin have not yet passed, or are only 
just passing, from the descriptive into the conventional stage. Thus 
“ India-rubber ”, though we use it now conventionally for the well-known 
elastic substance, has not yet lost its expressive character, and still seems 
to remind us that tho substance came, or was supposed to come, from the 
Indies, and that it is used to rub out pencil marks. Sooner or later names 
lose their expressive character either by the slow change of language in 
tho long course of time, or, more rapidly, by passage from one language 
to another. For example, when we talk of “ roast beef ” ora “bull- 
dog ”, we use terms that are to us expressive and describe beef cooked 
in a particular way, and a dog of a breed formerly kept for baiting 
bulls: hut when these terms pass into French, as “rosbif” and 
“ bnldogue ” they entirely lose their descriptive meaning ; and, 
although still applied to the same objects, they become purely 
conventional. It is one of the most interesting of studies thus to 
trace back a name, and hunt it from one language to another, until 
at last wo run it aground in its original starting place, and ascertain 
what it originally expressed when it first came into existence. Of course 
very old words, close down to tho foundations of language, have their 
origin in very elementary roots ; but even so wo can frequently arrive 
at tho primary idea that they were intended to convey. Thus, when we 
find that tho word “ man ” springs from a root that moans to 
think, we can readily understand that our early forefathers fixed upon the 
reasoning powers of the human race as the best distinction whereby to 
separate it from tho brute creation ; and, regarding man as preeminently 
the thinking animal, they adopted as his designation a name which 
exprossetl tho attribute of thought, and called him the “ thinker In 
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thus investigating the origin of names w 6 not only recover the history of 
the name itself, but often ascertain also interesting facts respecting the 
object which it indicates. As an example of one mode in which a name 
can become a bistorioal record I would refer to a place in Cumberland 
known as Torpenhowe Hill. The hill stands, I believe, in quite an 
isolated position, and forms such a very marked feature in the landscape, 
that the inhabitants of the immediate neighbourhood would be quite 
justified in terming it the bill ; there is no other thereabouts. Such was^ 
at any rate, the name given to it by a Celtic tribe which at one time 
occupied that part of the country, for “ tor means a hill or eminence 
and still oonve)rs that meaning in Devon and Cornwall, the tors of 
Dartmoor being well known. These Celts were in time succeeded by 
others, who spoke a somewhat different dialect, and to whom the term 
tor ** as designating the hill was not descriptive. They did not 
understand its meaning ; and, as it was to them merely a conven-^ 
tional term for the locality, or as we should say a proper name, they 
added to it the word which meant a hill in their dialect, viz., 
pen ”, a component part of the names of many of tlie Welsh 
hills, e.g., Pen-maen-maur, and called the place ‘Hor-pen Later 
on the country was occupied by the Danes, by whom ” torpon ” 
was regarded as merely a proper name ; and, ignorant of its 
meaning, they added to it their own word for hill, viz., howe ” and it 
became torpen-howe After them came the Saxons, to whom 
howe ” conveyed as little meaning as ^ tor or ‘ pen \ and therefore to 
the Danish name, as they found it, they affixed their own word ‘ hill \ 
making it Torpenhowe-hill So it stands for the present, the name 
tlius meaning in reality hill-hill-bill-hilL Fortunately the Normans let 
it remain, and wo are spared from having to call the place “ Torpenhowe 
hill-mount ”• You will see that the name contains within itself the 
record of four successive occupations of tlial part of the country ; and 
we require no other to tell us that Cumberland has Ijeen overrun in 
turn by Celt, Dane and Saxon. There is another method by which a 
name can bo made to disclose something beyond its own history, viz., 
by comparing it with its forms in other cognate languages, and as^ 
certaining in how many it exists as a native word. The forms are 
often very unlike each other ; but there are certain etymological rules 
which enable us to affirm with confidence the identity of words bearing 
80 little outward resemblance as our own five” and ibe French dnq”# 
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Now, when we find two wonls thus otymologioally identical conveying 
the same meaning in diff'erent languages, we may safely conclude that 
the object which they signify was known to the ancestors of the nations 
speaking those languages, before they separated from each other. As an 
example lot me cite our word oji It exists in this form in English, 
as ukshan** in Sanscrit, in the feminine vacca*% a cow, in I^atin, and 
in various other forms in many other Euroj)oan and Asiatic languages. 
As it is always applied to (jattle, wo nmy feel certain that iK^fore our fore- 
fathers and those of our Hindoo fellow-subjects se]iaratotl from each 
other, cattle were known to them, and had received a distinctive apella- 
tion. But wo (jan go further, and assert that the catthi had been domesti- 
catetl, and were used for purposes of draught ; for the word comes from 
a root signifying to draw, which is found in the Latin verb “ veho'\ 
whence our word “ vehicle ” ; and this title can only have been given to 
an animal from its being used for the puq»ose named. The word “ ox 
therefore suffices to assure us that the Indo-European, or as it is other- 
wise called tlje Arian, race, before it scattered south and west from 
its cradle in Central Asia, had attaint'd such a degree of civilization as 
is implied hy the domestication of animals. Let us take another word, 
mead ” meaning honey-wine. It originates in a rout meaning prima- 
rily to be demented or insane, whence our word “ mad ”, but it was also 
applied to that temporary form of insanity produced by the excessive 
use of alcoholic liquors ; and finally, apparently beci^uso the condition of 
drunkenness was rcgjirdod as one of complete felicity, the verb came to 
meafl to bo happy. Mead^^ comes from tlie root in its second significa- 
tion, and means au intoxicating drink in several languages both of Pmrope 
and Asia, showing us that the Arians were by no means total abstainers. 
But the word has often also the alternative meaning of *Hioney ”, and we 
may further infer that the old Arians used a stimulant which, like the 
mead” that was such a favourite tipple with our Anglo-Saxon fore 
fathers, was made from fermented honey. 

From words like those wliich are common to Europe and Asia, 
and must therefore have existed, in some form or other, in the 
original Arian language, much has been learned respecting these 
remote prehistoric ancestors of ours, tlieir mode of life, domestic 
relations, arts, government, and religious belief. But there are many 
more words that are found only in the different families of language 
that are spoken in Europe ; and these are presumably of more recent 
11 
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origin, Hud have come into use after the great split whieh seeiiis 
to have taken place in the Arian tribes, of whom part spread southward 
In Asia and occupied Persia and India, while others migrate<l to tho West 
and occupied Europe. In doing so they drove back or exterminated 
tho former inhabitants, of whom only scattered remnants are now found, 
speaking languages entirely different from the Arian ones, such as the 
Magyars of Hungary, tho Laplanders, Finns, and tlio curious tribe on 
shores of the Bay of Biscay. Other wx)rds, again, are still less ancient, 
and seem to have come into use when there had taken place a further 
subdivision 'of the Arian tribes in Europe ; fur they are found only in a 
particular family of languages, such as the Teutonic, Scdawnio, or 
Romance ; so that we may conclude that they originated after the 
Teutons had separated from the Sclavs, and both from the Latin race. 
Next we have words which are not found even in other languages of 
the same family as our own, such as Oerman, Dutch or Danish, 
hut are conlSned tu our owm Anglo-Saxon tongue ; and these are 
evidently of comparatively recent date, springing up after tho Anglo- 
Saxons hod separated from their relatives on the Continent. I^st of all 
come words which wo have borrowed from other languages, mostly 
from the Latin, either directly or more frequently through the French, 
these last having come in witli the Normans at the time of the conquest, 
and been gradually incorporated in that highly componrd production 
which we speak of as the English language. We see, then, that our mo- 
ther tongue consists of many successive strata, some very much older than 
others ; and just as geologists from the study of the fossils that are found 
in the different strata of the earth^s crust have been able to construct a 
history of the progressive development of life uj)on our globe, m 
philologists, by separating languages into their different strata, are now 
building up a history of the early tribes from which the greater part 
of the present population of Europe, and not inconsiderable part 
of that of Asia, are descended. 

I have entered into this long digression because our plant names 
exhibit a like stratification to that of our language in general. Wo 
have a few native plant names that are found in use in both portions of 
the Arian district ; about an equal number are indigenous in several of 
the European families of language, considerably more are Teutonic. 
Some, again, are Anglo-Saxon or English, but by for Urn greatest majority 
are borrowed from other languages ; and many of these last, although 
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they may bo of great antiqnitjr in their original language, are quite 
recent as English words, having been introduced within the last 200 or 
300 years. It will perha])a he most convenient if I take each class of 
name in its chronological order and give you specimens as I go along : 
for it is, of course, impossible to attempt in a single paper to explain all 
our names, and I must be content with citing only a few typical 
examples. 

Let us take first a name whicli has been familiar to us in our earliest 
childhood, and was in the school days of many of us a name of dread, al- 
though I believe it no longer awakens in the mind of the boy of the period 
associations of a like painful nature. 1 mean the binhy or as it is called 
north cf the Tweed, the birk. This tree is still known by the same 
name on the slopes of thc^ Himalayas as on the shores of the Atlantic, the 
present Hindustani fonn being bhurja, and the name is fouml, with 
only slight, variations, in all the languages of Northern Euroj)o, whether 
Teutonic, Sclavonic, or Celtic. It has reference, like most, tree names, 
to what was the most useful product of the tree, namely its hark, which 
is to this day used by many savage or half-civilized tribes for a variety 
of purposes, amongst others for roofing houses and making greaves or 
mocassins to protect the logs. Now bark is that which surrounds and 
protects a tree, and the word comes from a verb meaning to protect or 
shelter (in German hergen)^ from whence come also our ysiW^hhorougU or 
hurg^ meaning originally a town suiTouiided and ]>rotected by walls, and 
jiark, a tnict of land enclosed by palings, Birch bark being the sort 
most used, the tree came to be regarded as preeminently the bark 
tree, and was so culled. We may therefore be sure tluit the old Ariuns 
used the material formerly, as the North Ameri(um Indians do still. One 
of the chief purposes for which the Indians use birch hark is for maliing 
their canoes; and our Teutonic ancestors evidently at one time used 
it in like manner, for they called the vessels so made by the name of the 
material, as testified by our words ^^bark^^ and ^Mjargo , and similar 
ones, with the same meaning, in many European languages. 

On the fact that the present natives of India and the ])eople ot 
Northern Europe call the bircli by the same name, has been based an 
argument that their common ancestors must have inhabited a northern 
cRme ; for the birch is more particularly a northern tree : and it is con- 
tended that when the Brahminical race invaded India, this was the only 
tree they recognised, all the others being strange to them. But the hiroli 
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is uot the only that bears a name common to Europe and 
Asia. We find a second in the wUlotCf whether with respect to this 
nainOi now most commonly applied to it in England, or to the term 
\oiihey, which was the more frequent name in Anglo-Saxon times. 
Both names have referwioe to the use of the twigs for wicker work, 
the former having its origin in a root meaning to twist or turn round, 
found also in our verbs wheel and walze, the latter from one meaning 
to weave ; and thus both testify that the Arians, before the Indian and 
European branches of the race separated from each other, used willow 
twigs for wicker. The initial letter of “ willow ” varies in different 
languages, either to S., as in the Latin salixj or to an aspirate, as in 
the Greek helix ; and through the former the name comes into English 
in the modified fonn of sallow. This change of initial guides us to a 
connection between the tree-name and our words “ hall and saloon^% 
the latter a derivative, through “ salon ” of the French “ salle 
Chaucer writes : — 

** WhoBo that bildeth his boas all of sal wet, 

And pricketh his blind hors over the falwes, 

Is worthy to be honged on the galwes. ” 

The style of building alluded to is that known in Cheshire as ‘ wattle 
and daub^, and consists of a framework of rods, with twigs interwoven, 
so as to make a kind of rude wicker, the interstices of which are filled 
up with a daubing of clay. It is of ancient date, for there is, I believe, 
evidence that the ancient lake dwellings of Switzerland were thus 
made, and apparently the Arians of Europe used willow twigs for the 
purpose, and called their edifices by the name of the material, so that the 
old forms of ^ hall ’ and ‘ salle ’ came to mean a house. The words 
had also the alternative meaning of a stall, and thus, as Dr. Prior 
observes, seem to tell us ^^that our ancestors dwelt in houses of wicker 
‘‘work, e\en men of rank. In fact, the royal ‘sheepcote was in the 
“primitive nation the royal palace, as among the Tartars of the interior 
“ of Asia is the ‘ aoul ^ of the present day^\ 

Among the plant names which belong to the earliest Arlan period 
may be reckoned ‘ barley % or rather the first portion of that name. 
The latter syllable “ ley ’’ is merely an adjunct, the equivalent of “ leek ' 
which in Anglo-Saxon times meant herb or plant, and is found, in 
such names as house-Z^^^, char-ZocA:, hem-Zcci, appertaining to plants 
that in no way resemble the vegetable, dear to Welshmen, to which we 
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now ooafine the name. The first syllable is the essential part, 
and is still used by itself in Scotland, in the slightly altered fonn 
‘ hear It comes from the same root as our verb ‘ to bear \ in its 
sense of “ to sustain : thus bar-ley is the sustaining plant, or plant 
that sustains life. Corresponding words, from the same root, 
are found in various languages of both Asia and Europe ; but 
they are applied to very different grains. In Latin, for instance, 
*far* meant spelt, while a newly related word, farina^ meant flour. 
We should tliorefore be unable to infer that barley was cultivated by the 
early Arians w^ere it not that the special names of this grain in Persian, 
Latin and German are etymologically identifiable. In the primitive 
Arian language the name corresponding to ‘bar’ was prolKibly generic, 
and signified any kind of cereixl ; and the different branches of the race 
have, after their separation, confined it specially to different grains. 
Such specialisations are frequent, and one is now going on in America, 
where our w^ord ‘corn’ has lost the meaning that it has in England, of 
gnun in general, and is confined to the maize or Indian corn. 

Bean is our representative of another primitive word, coming from a 
root signifying “ to eat”. The plant bears corresponding titles in Persian 
and in nearly all European languages. 

The second class of names with which wo have to deal is of those which 
exist as native words in several families of language in Europe, but do 
not extend into Asia. They must have been in use at the time when the 
European branch of the Arians had not split up to into diflferent sec- 
tions. Perhaps the most interesting of them is ‘ beech ’, a descendant of 
an old Gothic hoka. It comes from the same root as ‘bean’ already 
referred to as meaning ‘ to eat runs through all the Sclavonic, Teutonic 
and Celtic languages, and is etymologically identical with the Latin fagvt 
and Greek phegos. In Greek the name appertains to an cak which 
produces an edible acorn, and we can see the reasonableness of the title ; 
but in other languages it is applied to the beech ; and as its fruit or 
‘mast’ can liardly be regarded as eatable by man, the name must have 
reference to its serving as food for cattle. The tree, like the birch and 
the willow, has bestowed its name on that which was made from it, and 
gives rise to the name for ‘book’ in all Teutonic tongues. The Latin and 
Greek names for book both come from the material used for writing on ; 
and it is clear that tablets of beechwood were first used for this purpose 
by the Teutonic tribes. 
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In German, bueh-stub equivalent to beech-stave still means ti 
letter, and the old runic tablets are found to be made of this wood. 

Fir is another tree-name native both to the North and South of 
Europe. Fir-iree is equivalent to Jire-tree, the wood, from its resinous 
nature, being exceedingly inflammable ; but its Latin form qvercus is 
applied not to the fir but to the oak. We see, then, that the Teutonic 
name for fir means in Latin an oak ; while the Greek name for oak 
means in the Latin and Teutonic tongues a beech ; and, in connection 
with this change of meaning. Prof. Max. Muller has pointed out that 
the remains of trees in the peat-bogs of Denmark show that at one time 
the fir was the prevailing tree in that part of Europe, but that later on it 
was succeeded by the oak, and more recently still by the beech. He 
considers that these facts go some way towards proving that Arian 
languages were spoken in Europe as far back in geological time as when 
the fir was still the predominant tree in Denmark, and that the transfer 
of name from one tree to another took place as each became the 
more common. This view has been strongly combated by other 
professors, and as doctors disagree, I suppose we disciples are free to 
form our own opinions. To me it seems more probable that the 
names wore at first generic, the predecessor of beech meaning any 
forest tree producing food for man or cattle, and the predecessor of fir 
any suitable for firewood, but that the names were subsequently special- 
ised to different trees by different branches of the Arian race. 

Our word oat appears to have been in its earliest stages in like manner 
a generic term, and to have included, as its Welsh equivalent yd still 
does, any description of grain : but the Anglo-Saxons specialised it to thu 
particular kind of corn that we now know by the name, while the 
Romans applied it, as ador, to spelt, said by Latin authors to have been 
the earliest food of their nation. It is derived from a root which exists 
in our word ^‘eat and Dr, Prior points out that the word seems to 
have originally meant ‘‘ food.’ • 

Coming next to names native in various Teutonic languages, but not 
extending to other families of language, the firs^t example I would cite 
is wheat As this grain bears a name etymologically distinct in each 
of the families of Arian languages, the inference is that it was not, like- 
barley, in cultivation before the primitive nation had broken up, but was 
acquired by the different sections after, they had separated from cadi 
other. The acquisition must, however, have taken place before the 
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•Various tribes of Teutons had parted asunder^ for in each of thoir lan- 
guages it l)euT3 a cognate name, which originally meant ‘‘white They 
'evidently so called the grain to distinguish it from rye, black oats, and 
other dark-coloured corns with which they had previously been acquainted, 
and this is supported by the Welsh name, which, although not etymolo- 
gically identical, expresses exactly the same idea - ^'ywenith^' being a com- 
pcund of ‘‘ gwen ” white, and “ yd ” corn. 

Another interesting word common to several Teutonic languages 
is represented in English by “ hawthorn that is, the tree used for 
“haws’’, “ hags ”, or as we now call them, “hedges”: and it bears 
testimony, more reliable tlrnn the assertion of C»sar to the contrary, 
that our forefathers had attainetl at a very early date to a 

sufficient civilization to appropriate plots of ground as private pro- 
perty ; when, for the fences with which they marked their boundaries, 
they used this j)lant, as we do still. 

The nettle hears a name which should bo of special interest to ladies, 
foi it relates to what was, I fancy, even in those early Teutonic times, 
the feminine department of our ancestors’ household arrangements. 
It comes from a root “ ne ”, meaning in most of the Arian languages to 
spin or sew, from whence also comes our word “ needle ”, You will 
perhaps wonder what the nettle can have had to do with sewing, but the 
fact is that it supplied the thread. Flax and hemp were originally 
southern plants, and boar southern names, but long before they were 
introduced, the hardy nettle supplied the inhabitants of Northern Europe 
with the fibre which they used for spinning. It remained in use until 
quite recent times, for not long ago English maidens were not, in some 
parts of the country, considered to have qualified themselves for matri- 
mony until they had spun and woven for themselves a supply of nettle 
house-linen. An experiment is now being made in Germany to revive 
the cultivation of this plant for textile pinq^oses. 

Let us proceed now to names found only in our own language. We 
shall find that, having had less time to change from their original 
expressive form, their meaning is often more easily discovered than is 
the case with older names ; but yet they vary much in this respect. 
Some still quite now, such as “ Blue-Bell ” and “ Sun-flower ”, speak 
at once for themselve!! ; but those that go back to Anglo-Saxon times 
are sometimes composed of words now fallen into disuse, and have thus 
either altogether lost their expressive meaning, or else convey one that is 
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misleading. Marigold, another Anglo-Saxon name, has experienced a 
like change of application, and is of rather complex origin. The last 
syllable “ gold was a title given formerly to many different kinds of 
yellow flowers, in reference to their colour ; and the Anglo-Saxon word 

mear or as we now write it “ mare meaning a horse, was prefixed 
to distinguish one of these flowers of large coarse growth, namely that 
which we now term the marsh marigold. The placing of the word 

horse before a plant-name, to signify coarseness of growth or flavour, 
is not uncommon, for we speak of horse-mint, horse-chestnut, horse- 
radish, &c., and the Greeks nsed their word for horse in a similar way. 
In course of time the English ‘‘ mare-gold came to be misunderstood 
as inary-gold,” and was transferred to the garden plant that now 
bears the title. 

Even words which cannot be traced back to the Anglo-Saxon vocabu- 
laries and are therefore presumably of later or English origin, sometimes, 
through corruption of mispronunciation, no longer convey tlieir original 
expressive meaning. Thus bulrush ’’ is a corruption of pooZ-rush 
and carnation has no reference, as some suppose, to the flower 
being often of a flesh colour, but was originally written coronation'^ 
and the flower took this title from having been much used for making 
chaplets and garlands. 

Many names of English origin express the medical jiroj^ertios which 
the plants possess, or were supposed to possess at the time when herbs 
constituted nearly the whole of the pharnmoopceio. In their administration 
the doctors or leeches of the age were guided by what was known as the 
doctrine of signatures, liased on the belief that each plant bore an out- 
ward sign declaring to any careful observer the disease for which it was a 
medicine. The spotted leaves of one plant showed that it was a sure 
remedy for spotted or tulmrculous lungs, and it was called the lungwort.; 
the lobeJ haves of a fern resemble the spleen in shape, and it was there- 
fore held to be good for all diseases of the spleen, and was named 
spleenwort ; and a Canterbury bell, which has the throat of its flowers 
rough with hairs, was considered infallible for roughness or hoarseness 
of throat, and was consequently known as ihroaiwortJ' 

All the names we have so far treated of are genuine natives, and have 
originated in some stage or other of our own mother-tongue ; but wo 
must now pass to names which have been adopted from foreign languages, 
and, although now thoroughly incorporated with our own, are in reality 
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only naturalized. This appropriation of alien names has long been 
going on, at any rate from the time when the Teutonic settlers came 
into contact with Konian civilization, and adopted the Jjatin names for 
such vegetable produ(!tiona as wero then introduced to tliem. We tlms 
find in the Anglo-Saxon vocabularies borrowed names for many culti- 
vated plants, such as the pear and the plum, fennel and mint, the lily and 
the rose. 

At the time of the conquest there was a great ac(; 0 ssion of foreign 
names, brought in by the Normans ; and since then, as fresh jdants have 
come into oultivation they have often carried into our English language 
fresh names, being modifications, more or less corrupt, of those which 
they bore in the country from wdienco they were brought to us. To 
show the great variety of languages from which we have horrow^ed, 1 
will give a few examples of each. 

A great number of our names are of Greek origin. They have 
oome to us not directly, but through the Latin, and generally 
also through French. Thyme is little changed from the Greek 
thnmoft, which came from iheiCy I fumigate, and was ap])lied to 
fragn^nt herb much used as incense in sacrificial offerings. A 
large proportion of the Greek plant names are connected witli the 
names of places, and indicate from whence the plant was introduced to 
the Greeks. Thus peach was in its earliest stage melon jwrsikon, meaning 
persian apple ; cherry takes its name from a town of Asia Minor ; chestnut 
from a city of Thessaly ; carraway seeds from (Jaria ; and cypress from 
the island so recently added to the British dominions. How the names 
of places came to be thus attached to plants we can readily understand, 
for we have plenty of instances in our own language. A grocer will 
supply us with currants, ?>., Corinth raisins ; farmers talk familiarly 
of their crop of Sicedes : whilst a market woman will assure us that some 
of her apples are real Tlibstons, or Blenheims, or Newtowns. 

It is from the Latin wherein these Greek names were as much aliens as 
in our own language, that th.oy have come down to us ; but we Imve 
also received from it many names that are of genuinely Latin origin. 
Vetchy or as it was formerly often spelt fytch, is a corruption of the 
Latin viciay and comes from a verb signifying to bind, with reference to 
the manner in which this plant binds together by its tendrils the herbage 
over which it creeps. It was thus exactly equivalent in meaning to our 
English “ bindweed a name appertaining to the convolvulus, which has 
12 
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a similar habit of growth. Lettuce is desoended from the Latin lactuca^\ 
a name descriptive of the milky juice of this vegetable ; while pisum, the 
predecessor of our pease, meant something tlmt had lieen shelled 
or freed from its husks. When the latter name passed into our language 
it signified a single seed ; and people talked of a peaso in just the 
same manner as they did of a bean. Its plural was formed, like oxen'^ 
and hosen by adding “ u”, viz., peasen. or as it was sometimes 
written peason. This plural form survived in rustic dialects until quite 
recently, being used by such folk as the old farmer, who 
" ......talked of tnrmets and of peajion^^ 

** And several good sood in proper seaion.*' 

More genondly pease came, in course of time, to bo regarded as 
itself the idural, and a singular was formed for it in our present pea. 
Some of our names from the Latin have, like so many of those from 
the Greek, reference to places ; as, for instance, damson a corruption 
of “ pruniim damascena ” or ‘‘ Damjxscus plum 

Fremh, besides serving as the cluinnel whereby most of the Greek and 
Ijatln names have come to us, has given us also many of its own. You 
will at once think of mignoiieite^\ moaning little darling and of 
pansy which is merely the French a thought, as Shakes- 
peare writes : There is pansies, tliat for tlioughts ; but equally 

French is dandelion otherwise dent de lion or lion^s tooth, so 
called probably from the tooth-like cutting of the leaf ; and ‘‘ eylaidine 
&c., as Chaucer and the old poets write it, eglanlere, which is a corruption 
of the French aiglentier^% from aiglent, covered with prickles. Mush- 
room is the French mouscheron, from mouscho, a fly ; and the name 
appears to laive boon given first to a poisonous species of fungus, 
formerly used for killing flies, then extended to a generic term, and lastly 
specialised to tlie edible species to which it now appertains. The Wil- 
liam^^ of ‘‘Sweet William’^ shows in its present fonu no sign of being 
French; but it comes from “ millet, literally little eye, the French 
generic name for pink, which was anglicised as “ Willy and thence 
passed into “ AViUiam 

Italian has given us several names ; amongst them callage, which 
represents ihe Italian caluccio, a diminutive fornied from cabo, a head, 
and applied to the vegetable, evidently in allusion to its round head-like 
shape. The earliest form of primrose was the Italian fior de prma 
wrtt'^or‘* flower of first spring”, which was short^ed into optima 
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iDera^% and gave rise to a dirninutive primaverola This passed 
through French into English as prime-roUes^^^ in which form the 
name appears in MRS, and the earliest herljal, and has since been 
modified into the present nainek The JeruaaU m artichoke wo might 
imagine from its name to have come to us from the Holy Land ; and 
with some such idea onr cooks call the soup made from it Palestine 
Aoup ; but, in reality, it is a sun-flower, brought originally from 
America; and its title “Jerusalem’' is merely a corruption of the 
Italian girasole^ meaning that which turns to the sun. The name thus 
expresses the peculiarity attributed to the flower, which Moore refers to 
in the lines 

** As the f‘unflower turns to her god in the Week 
The flame look which flhe gave when he rose.” 

From languages more closely related to our own, we have not bor- 
rowed very many names, for many of their names are native also with 
us. From the Gt^nnan^ however, we get moxnlrop^ tlie “ drop 
referring “ not to icicles, hut to the large pendants or drops that were 
worn by the ladies of the 16th and 17th centuries both as earrings 
and hanging to their brooches,” From the Dutvh we have gooseberry^ 
the first syllable of whuih is a corruption of the Dutch word for “ cross ”, 
and describes the peculiar spines of the bush, throe of which spring from 
the same spot, at right angles to oacli other, so as to form a cross. 

Considering that at one time our country was inhabited altogether by 
Celts, and Celtic dialects alone must have been spoken in it, it is some- 
what strange liow few Celtut words survive in the English of the present 
day, except in the names of hxndities. Wo (iin only infer that the Celts 
did not amalgamate with their conquerors, but retired before them, 
carrying their language with them to the districts, where it still survives 
in Welsh, Gaelic and Irish, and until quite recently also in Manse and 
Cornish. Our plant-names show the same absence of a Celtic element ; 
but the maple bears a title derived from the Welsh mapid^ a knob, and 
referring to the knotty excrescence in the trunk of this tree, which was 
at one time very highly prizeil for the ornamonUil wood it yields. 
Strange to say, although the name was adopted by the Anglo-Saxons, it 
does not survive in the Welsh of the present time. Ozier probably ori- 
ginates from a Celtic word signifying water, whence the name of the 
river Ouse and of a liquid possibly known to some of you termed whinky : 
but the uaDGie ozier has come to us since the Norman conquest, from the 
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'French rather than direct from our Celtic neighbours; and almost the 
only name wo have borrowed from them is shamrock^ meaning Utendly 
little trefoil. 

It only remains for us now to go further abroad, and enquire which of 
our names have originated in languages spoken out of Euroj>e. Some of 
our favourite flowering plants have evidently been brought from Persian 
gardens, for they bear Persian names, such as jasmme ; lilac, which 
has reference to the bluish colour of the flower ; and tulip, which is 
derived from the Persian word meaning turban ; and anyone who has 
seen in an Eastern bazjiar the rich effect produced by the gaily-coloure^l 
head-dressoH of the natives, will recognise at once the force of the simile 
which led to such a name being given to this rather gaudily-tinted flower. 
The names orange and lemon bear witness in like manner to the native 
countries of those fruits, for they start originally from India. The latter 
comes from a root meaning “ to oat ”, the former from two Sanscrit 
words meaning ‘ tree ’ and ‘ colour and this name was doubtless given 
to the tree in allusion to the distinctive colour of the fruit, which has led, 
in comparatively recent times, to the name of the fruit being given to 
the colour. 

The earliest form of the name sycamore is probably found in the 
Hebrew sikemah, whence it has jiassed to us through Greek, Latin 
and French, changing, however, its application during the journey. 
The Hebrew, Greek and Latin names indicate an entirely different tree 
from that to which the title pertains in French and English, namely, 
a kind of fig, and it was up this tree that Zacchous climbed. 

Turning lastly from the East to the West, we find that, since the 
discovery of the New World, we have received some few names from 
across the Atlantic, such as tomato, potato, tobacco, and maize : but 
enough is not known of the Indian languages spoken in the parts of 
America in which these names originated to enable us to ascertain their 
jirimary descriptive meaning. 

With these American names I must now bring my long catalogue to 
a close — not from any paucity of other names quite equal in interest to 
those I have cited, but from a regard for your patience, which indeed 1 
fear may have been already overtrieih I hope I may not have exhaust- 
ed it, and wearied you by entering too much into detail : but you will 
doubtless have seen that the subject is one which cannot be treated of 
only generally. Jt requires considerable detail to explain and sufficient 
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examples to illustrate iU My object 1ms been to show that our 
plant names are not mere sounds, expressing only conventionally the 
meaning which they now possess, but that they are living symbols, 
which have grown into their present significance ; and that consequently 
each carries with it a story, if we can but read it aright, and, further, that 
the interest of the story is at times onhaiu^ed by the hci that it reveals 
to us circumstances respecting our forefathers of which w^e can have no 
other record, for they belong to a period preceding even the earliest 
dawn of history. 
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THE MOTHS OP INDIA. 

SUPPLEMENTARY PAPER TO THE VOLUMES IN 
“THE FAUNA OP BRITISH INDIA.*’ 

SERIES III. PART I. 

By SA G. F. Hampson, Bart., f.z.0,, f.e.r. 

{With Plate D.) 

Eupterotidjc. 

85, Nwaga simplex. 

$• Uniform dull reddish brown. 

Family SPHiNOiDiE. 

The SpMngida having lately been most carefully classified by the lion. W. 
Rothschild and Dr. Jordan in supplementary volumes of the Noviiates Zoologic®, 
an epitome of the classification of the Indian species will be useful to students 
of t|ie Moths of India. 

Key to the Sub^afrUliee, 

A. First joint of palpus without patch of short sensory hairs 
on inner surface near base. 

d. Terminal joint of antenna long and thin with long 


hairs and bristles, (1) Acheroniiance^ 

6. Terminal joint of antenn® short, (2) AmhuUcince, 


B. First joint of palpus with patch of short sensory hair on 
inner surface near base. 
a Pilifer normal (3). 

Abdomen with the tenth segment mesially divided. Sesiaw, 
Abdomen with the tenth segment not mesially 

divided, MacroyoUmw, 

b. Pilifer consisting of a terminal part bearing short, or 
vestigial, bristles and a proximal part bearing long 

bristles Pergesinm, 

(1) DotbiitopHs an4 Dolbina hare the terminal Joint of antenna short, but may be dlstlngulnbed 
from the Ambulieinas by the erenly currod termen <*f forewlng. 

(t) OompeogeiMy OocjfamMvx and Cypa have' the terminal Joint of antenna long, but may be dlsiin. 
golihed from the AiherontianoB by the Ambulidne shape of the apex or termen of forewlng. 

(8) The pUlfer Is the small curved organ bearing a comb of bristles above the base of proboscis. 
Sub-family AcHERONTiANiE. 

Key to the Genera, 

A. Terminal joint of antenna long and thin with long scales 


and bristles. 

a. Palpus with the 2nd joint excavated on inner side, 
the cavity covered by long scales. 

a’. Proboscis shorter than thorax AcherotUia^ 

b * . Proboscis longer than body. 

a*. Palpus with large apical cavity formed by the 

scaling on outer side of 1st joint Megacoma, 

Palpus with the scaling normal Herte* 




Plato herein reforroJ to, will appear in a subseqiiont number 
of the Journal. 
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h. Palpus with the 2nd joint not excavated on inner side. 


a'. Pulvillus present. 

a*. Fore tibia with spines Tharnttoecha. 

i*. Fore tibia without spines, 

a*, Paronycluum with two lobes on each side.... Afegafioton, 

Z»*. Paronyohium with one lobe on each side PsilogramvM, 

&*. Pulvillus absent or reduced to a short triangular 
lobe. 

a^. Forewing more than 50 mill, long Apocalypms, 

Forowing less than 40 mill, long Pseuilodulbhui. 

B. 'rerminal joint of antenna short. 

< 1 . Fore tibia with apical claw ; pulvillus absent Dolhittopnin, 

b. Fore tibia without claw ; pulvillus present Dulhiiui. 


Genus Hkksg, 

Type, 

flerae, Oken, Lehrb. Nalurg., III. p. 762 (1815) conrolvuU. 

162. HkKHK CONVOT.VtJU. 

Sphifix conmiruli, Linn. Syst. Nat., Ed. X. p. 490 (1758). 

„ ahadonna, Fabr. Ent, Syst. Suppl., p. 435 (1798). 

„ patataSf M6n. Enum. Corp. Anim. Mus. Petr. Lep., p. 90 (1857), non 

desor. 

„ roneafamata, Koch, Indo-Austr. Lep. Fauna, p. 54 (1865;. 

„ pmudfMionvoUuli f Schauf. Nunq. Otios., p. 15 (1870). 

„ dUtans, Butl, Voy. Erebus & Terror. Zool. Ins., p, 30, pi. 9, f. 11 
(1874), 

Protoparce orimtalis^ Butl. Trans. Zool. Soc., Lond., IX. p. 609 (1877). 

Sphitkc hatatcB, Christ. Mitth. Schw. Ent. Ges., VI. p. 346 (1846), 

„ alicea, Neuburg, Zeiischr, Ent., IV. p. 297 (1899). 

„ fUgricarti^f Cannaviello, Butl. Boo. Ent, Stal., XXXII. p. 295 (1900), 
Habitat. — Eastejun Hemispueke, except the higher latitudes. 


Genus Meqagouma. 


Tape- 

Megaeorma, Botha. Nov. Zool., IX, Suppl., p. 15 (1903) obliqua. 

163a. Me(mg()uma ohliqua. 

Macromla ohlupui, Wlk., VIII. 208 (1850), 

Sphinx nefitor, Boisd. Spec. G^n. li^p. Hot., I,, p. 113 (1875). 

Hahitat.^N. India ; Ceylon ; Bukma ; Sumatra ; Java ; New Britain. 


Genus Acherontia. 

AcherofUia, Lasp. Jenaische Allg. Lit. Zeit., IV. p, 99 (1809).. 

Atropofi, Oken, Lehrb. Naturg., Ill, p. 762 (1815) 

Braohyglossa, Boisd. Ind. Meth., p. 33 (1829) 


Type. 

atropoi, 

atropoti. 

airepos. 
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Matulvca, Hfibn. Tent, inod atropo 9 ^ 

A. Hindwing above with large black patch on basal half. lach$m. 

B. Hind wing above with the basal half yellow.... siyx. 

89. Acherontu lachksis. 

SpUfix lachenSf Fabr. Ent, Syst. SuppL, p. 434 (1798), 

Spectrum cJiaroti, Billb, Enum. Ins., p 83 (1822) non descr. 

AcJierontia morta, Httbn. Vers., p, 140 (1827). 


„ satanaSf Boiad, Spec, G^n. Lep. I. pi. 16, f. 1 (1836). 

„ lethe, Wostw, Cat. Or. Ent., p. 87, pi. 42, f. 2 (1848). 

„ circe, Moore Cat. Lep. E, I. 0., p. 267 (1858). 

//a6i7a^~~CniNA ; N, & S. India ; Ceylon to Ceram and Amboina. 

88. Acherontia styx. 

Sphinx Styx, Weatw, Cab. Or. Ent., p. 88, pi. 42, f. 3 (1848).. 

Acherontia medusa, Moore Cat. Lep. E. I, C., p, 266 (1857) non descr. 

„ arid, Boisd. Spec. G4u. L^p. Hi^t. , I. p. 6 (1875). 

Hahitat.—lmn\ ; Ceylon ; Burma. 

Subsp. Medusa, Butl. Tr. Zool. Soe., IX. p. 597, pi. 92, f. 10 (1877); id. 

111. H^t. B, M., Ill, p. 3, pi. 41, f. 5. 

Acherontia crathis, Roths. Nov. Zool. IX. Suppl., p. 23 (1903). 

Habitat. -- J kVKH ; China ; Malay Peninsula to Kihsen and Ceram. 


Conns Meoanoton. 

Type. 

Mcganoton, Boisd. Spec. Gen. L4p. H^it., I. p. 58 (1875) nyctiphanes, 

A. Hindwing with pale spots on disk nyctiphanes. 

B. Hindwing without pale spots on disk — 

a. Abdomen with yellow lateral patches rtifescens. 

b. Abdomen without yellow lateral patches analis. 

167. Meganoton NYCTiruANEs. 

Macrodla nyctipkanes, Wlk,, VIII, p. 209 (1856). 

Pseudoephinx cyrtolophia, Butl. P. Z. 8., 1875, p. 259. 


Uahiiat .—^. & 8. India ; Ceylon ; Burma ; Andamans ; Malacca ; Borneo ; 
Palawan. 

168a. Meoanoton rufesckns. 

DilmUa rufescens, Butl., P. Z, 8., 1875, p. 260. 

„ ruhescens, Butl. Trans. Zool. Soc., IX. p. 615 (1877). 

/7a6i«af.— StKHTM ; Assam ; Andamans ; Borneo ; Mindanao ; Sula Is. 

Subsp. Severina, Miskin Proo. Koy. Soc. Queensl,, Vlll. p, 25 (1891)* 
Meganoton cocytioides, Roths. Nov. Zool., I, p. 89 (1894). 

HabitatrS. Queensland. 

1686. Meoanoton analis. 

Sphinx analis, Feld. Reis. Nov., pi. 78, f. 4 (1874). 

Diludia grandis, Butl. P. Z. S., 1875, p. 260, 

„ tranquillaris^ Butl. P. Z. S., 1877, p. 641. 
jHa6iiai.— C hina i Sirhim ; Kbasis. 
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( I onus PsTLOfillAMMA. 

PAilogrammay Roths. Nov. Zool., TX. Suppl.. p. 42 (lOOli) maifj^hrofi. 

169. PsiLOr.RAMMA MKNOI'IIKON. 

Sphinjr 7nf^TiopJiron, Pup. Exot. ril. p. 164 (17H0). 

Macroffila dtHciHfripa, WIk., VJII. 209 (18r»(>). 

„ c.am<irhm\ Wlk., VITI. 210 (IHfiO). 

Sphinx fniarr/mata, Moore Cat. Lop. E. J. C.. p, 268 (18r)7). 

Macronfla darim, Mhii, Enutn Coip. Anim. Miis. Pcir. Lep. p. 89 (1857) non 
descr. 

Sphinx ahie.t mi, Poisd. Sp/ie. (tou. E6p. Hot.. I. p. 108 (lH75 i. 

D'dndia Biitl. P. Z. B,. 1875. p. 1.4. 

•„ nehnloMt, Putl. Trans. Zool. Soc. IX. p. 61.5 (1877). 

,, iHplanomrni, Putl. Trans. Zool. Soc., IX p. (‘>15 (1H75\ 

,, nimronif.ra, Butl. Trans Zool. Soc , IX. p. 615 (1875 ). 

Sphinx ahrendd^ Png. Jarb. Nass. Ver. Nat., XLI, j). 104 (1888), non drscr. 
flahifat.--Cn\'SA; India: (h.vi.o.N to Nr.w UniNr.A ; AisiUAr.iA and tho 
Solomon Is. 

Siibsp. 1, wrrrfa, Wlk., XXXI. 36 (IRill). 
ffalitat. — Javan ; Oouv a : China. 

Snbsp. 2, Roths. Nov. Zool , I. p. 90, pi. 7, f 20 (1894), 

IJabifat, — Loyalty Is., liiKU. 

(lonus A vocalypsis, 

Apocalppsin, Butl. Trans. Zool. Soc.. IX. p. 611 (1877) 

17 1 . Avooalypsis vllox. 

A pocahjpsiii Vfilox, Butl Trans. Zool. Soc., IX. p. 641 (1877) 

//a/>i<a/.— SiKiliM ; Assam. 


T!/pr. 

(xh)x. 


O onus Psr.r DODOLIU N A. 

Tupp. 

Pmidodolbina, Roths. Nov. Zool., I. p, 27 (1894)..,. fo. 

A. Terminal spurs of hind tibia? ofjual in length oquaUs. 

B. Terminal spurs of Iiind tibia? uncrjual fo, 

166a. PsvuDODOi.niNA a=:qualtr. 

Psemlodolbina (rqualh, Roths. Nov, Zool., IX, Snppl., p.lOl (1903). 


Ground colour of body and forewing of a greenish olive with a distinct 
yellow tinge, Forowdng with the area between the two ante medial linos more 
or loss filled in with black scales, at least in front ; the pule p.arts of cilia groyi?h 
white tinged with yellow. 

Habitat . — Khasis, 

166. PsEUnODOT.BIN A FO. 

Zomliafoy Wlk., VIll. 105 (1856). 

Pmidodolbiu'i reluxina, Roths. Nov. Zool., I. p, 27, j 1. 6, f. 18 (1894). 

7/aZ^i7a/.-— SiKHiM ; KiiASis. 
lb 
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GenuB TnAMMOKCHA* 

Type, 

Thamioeeha^ Roths. Nov. Zool., IX« Btippl., p., 153 (1903) untfomn$, 

163, ThAMNOECHA UN1FOBMI8. 

Hyloicua urU/ormis, Bull. P. Z. S„ 1875, p. 261. 

Pfteudonphim cottcolor, Hmpsn. Moths. Ind., I. p, 106 (1892). 

N.-W. India. 


Genus Dolbinopsis. 

Dolhinopm, Roths. Nov. Zool., IX. Suppl., p. 159 (1903) 
165. Dolbinopsis qkisea. 

Pseudosphinx grisea, Hmpsn. Moths. Ind., I. p. 104 (1892). 
N.-W. India, Kulu. 

Genus Dolbina. 

Dolbim, Staud, Rom. M^m., III. p. 155 (1877) 

164. Dolbina inexacta. 

Macrosila inexaota, Wlk., VIII. 208 (1856). 

Meganoton hhasianum^ Roths. Nov. Zool,, I. p. 90 (1894), 
ijraZ»f7a<.— N.-W. India ; Sikiiim ; Assam ; Bombay. 


Tyi)e. 

grtsea. 


Type, 

tancrei. 


Subfamily Ambulicina:. 

A. Mid tibia with spines. 

a. Hind tibia with one pair of spurs. 

a‘. Hindwing with veins 6*7 on a long stalk Daphnusa, 

h ’ . Hindwing'with veins 6*7 shortly stalked or from cell. Maruinha, 
h. Hind tibia with two pairs of spurs. 

Frenulum absent Phyllosphingia, 

h\ Frenulum present. 

a*. Fore wing with broad pale yellow streak from base 

to apex Leucophlebia, 

b"*, Forewing without such streak. 

a*. Palpus with the joint open Polyptychus, 

5®, Palpus with the joint not open Clams, 

B. Mid tibia without spines. 

a. Hind tibia with one pair of spurs. 

a^. Frenulum absent Anambulyx, 

b\ Frenulum present. 

a’. Fore tibia ending in a thorn Agnosia, 

Fore tibia without thorn Parum, 

b. Hind tibia with two pairs of spurs, 

a'. Frenulum absent S2)hinx. 

5'. Frenulum present. 

a*. Pulvillus absent Clanidopsh, 

b^. Pulvillus present. 
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Antenna with the terminal joint long. 

a*. Spurn very short Cypa. 

Inner spurn long. 

a^. Forewing with the apex acute Oxyambulyx, 

b\ Fore wing with the apex truncate Compmgfm, 

6*. Terminal joint of antenna short. 
a\ Spurs short. 


a^. Hindwing with the costa dilated into a 


lobe Degmapt^ra, 

6'», Hind wing with the costa normal, 

a'*. Forewing with the apex acute, the tcr- 

naen even Callamhnhjx, 

Forowing with the apex sinuate, the 

termen uneven Smerinthulus, 

b\ Spurs long. 

a*. Forewing with termen uneven Langia. 

b^. Forewing with the termen even Hkadinopasa. 

Genus Compsoqene. 

Type. 

Ozhjmnia, Wlk., VIII. 123 (185G) neo. Hubn., 1827 panopm, 

Compsogene, Hoths, Nov. Zool., IX. Suppl., p. 188 (1902) panopus, 

102. COMPSOaENE TANOFtTfl. 


Sphinx panopus f Oram. Pap. Exot., HI. p, 50, pi. 224, f. A. B, (1779), 

Calymnia parofuca,M.ooTQ P. Z. S., 1877, p. 590. 

, ^a6<7a<.— China ; India ; Ceylon ; Andamans ; Java ; Borneo ; Phiuitines ; 
Celebes. 

Genus Oxyambulyx. 

Tyiw, 

Oxyambulyx, Roths. Nov. Zool,, IX. Suppl., p. 192 (1903) mbstrigilis, 

A. Fore wing with the subbasal spots mixed with white., mbocellata, 

B. Porewing with the subbasal spots not mixed with 

white. 

a. Forewiug with three subbasal spots below the cell., mmgems, 

b. Forewing with one subbasal spot below the cell, 
a‘. Forewing with round subbasal spot on costa be- 
yond the subbasal bar. 

a®. Abdomen without dorsal line ochracea, 

6*. Abdomen with dorsal line. 

Forewing with the apical line of cell ob- 
lique ; Bubtorminal line reaching inner 

margin placida, 

5*. Forewing with the apical line of cell erect ; 
subterminal line ending at or before angle 
of wing. 
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a\ Forewing with the subterminal line on 

underside absent lahora, 

b*. Forewing with the subterminal line on 


underside present, 

a'. Forewing with the terminal grey area 

ending at a point at vein 3 jhacuUfefa, 

b^. Forewing with the terminal grey area 

continued beyond vein 3 sericeipermis, 

. Forowing without subbasal spot on oosta beyond 
the subbasal bar. 

a\ Hind wing without dark basal patch Uturata. 

6*. Hindwing with dark basal patch mbstrigilis. 


103a, OxYAMUULYX SERICEirENNlS. 

Ambuiyx sericeipetimn, Hutl. P. Z. S., 1875, p. 252, 

Habitat . — PuNJAU ; SiKiiiM ; Assam ; Burma ; Tenaj^seuim. 

1035. OxYAMBULYX ri^VCIDA. 

Ambuiyx plackla, Moore P. Z. S., 1888, p, .390. 

//a5i7ai.— PUN.IAB ; SiKliiM, 

103(?. OxYAMBULYX MACULIFERA. 

Ambuiyx Tnaculi/era, Wlk., XXXV. 185 (18<)()) 

„ comangais, But). lU. H6t. B, M. V., p. 11. pi. 80, f. 2 (1881). 

//a5?7a/.— SiKiiiM. 

103(^, Ox Y AMIRI LYX EAliOlU. 

Ambuiyx lahora, Butl. P, Z. ft., 1875, p. 251. 

Habitat, — Punjab ; Lauoke, 

103<5. Oxyambttlvx ochkacea. 

Ambuiyx odiracea, Butl, Cist. Ent., 111. p. 113 (1885). 

//a6<7a<.— J apan ; Sikhim. 

103/, OXYAMBULYX EITUKATA. 

Ambuiyx Uturata, Butl. P. Z. S., 1875, p. 250. 

„ rhodoptera, Bull. P. Z. ft., 1875, p. 251. 

//a587a/.— SiKiiiM. 

103. OxYAMBULYX SUBSTIiKULlS. 

Ambuiyx nub>itriyili8, Westw, Cab. Or. Ent,, p, 01, pi. 30, f. 2 (1848). 

„ philemoii, Boisd. Consid, Lep, Guatemala, p. 08 (1870). 
Habitat. — 8iKifrM ; Assam ; Andamans. 

Subsp. I, auripennis, Moore P. Z. ft., 1879, p. 388. 

Habitat . — Ceylon. 

ftubsp. "l^ pryeri, Dist. A. M. N. H. (5), XX. p. 271 (1887). 

Habitat . — Malaihia ; Sumatra ; Bohnko. 

ftubsp. ii,fitmclr8, IIuwo, Bui. Ent. Zcitrcbr., XL. p. 367 (1895) 

Habitat . — Java. 

Subsp, 4, Htandhigcri, Uoths. Iris., VII. p. 390, pi. 7, f. I. 

Ilabitnt,-- Pll ILl ITIN ES. 
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104a. OXVAMHUI.YX CANKHCENS, 

Ainbul^x caimscem, Wlk., XXXI. 'Mi (1804). 

„ argentata, Driioc. Ent. Mo. Mag., XIX. p. 17 (1882). 

Habitat,— A^VAhiAKu ; Pknan(j ; CocHiN China ; Camhodta ; Borneo. 
104. OxYAMltUT.YX SUIIOCKLLATA. 

AntOulgx mboceUata, Fold, llein. Nov., pi. 70, f. .3 (1874). 

„ turbata, Moore P. Z. S., 1875, p. 252. 

„ ihmile.M, Mooro Lep. Ceyl., II. p. 11, pi. 80, f. 2 (1882). 

; AsaAM ; Ceyeon ; Andamans ; Penano ; Sumatra. 


Genas Clams. 

Tape. 

ClantA^ liQbn. Vorz., p. 1,38 (1827) phalaru. 

Ba»iaiui, Wlk., VIII. 230 (1850) (lencaiion. 

MetagaHte»,lioM, Spec, Gon. Lep. Het. I. p. 11 (1875) phalaris. 

A. Forewing on underaide with a black streak below 

the cell — 

a. Mid tibia white above hilimata. 

b. Mid tibia not white above* 

Forowing with the costal area pale nndvlosa. 

b\ Forewing with the costal area not pale denoalion, 

B. Forowing on undorsido without black streak below 

tho cell — 

a. Mid tibia with white streak on upporsido titan. 


b. Mid tibia witliout white streak on iippcrside ... phalanx. 

1 1 0. ClANIS lULlNUA TA. 

Basiana bilineata, Wlk., XXXV, 1857 (1800). 

Habitat.— J .WAS ; Corea ; Sikhim ; Assam ; Cai.uutta. 
llOa. Clams UNDULusA, 

Clanls undtdom, Moore P. Z. S., 1879, p. ,387. 

M giganfea. lloths. Nov, Zool.^ I. p. 90 (1894). 

Habitat.— Vans \ ; Sikhjm ; Assam* 

111. ClaNIS DEUCMAON. 

Baaiana deucaliun, Wlk., VIII. 237 (1850). 

Habitat.— Vvsjw, Kulu, 

109. Clanls I'Halakis. 

Sphinx phalarix, Cram. Pap. Exot , JI. p. 83, pi. 149, f. A (1777). 

„ pagana,Fii.hv. Spec. Ins. 11, p. 140 (1781). 

„ Schwarz, Nomeiicl., Hoss. & Kleem, 11. p. 1^ pi. 1 ff. 1-2 

(1840). 

Basiana cervina^ Wlk., VIII. 237 (1856). 

//a5#7a^ -’•SiKiiiM ; Ceylon ; Nicouars. 

109a, Clams titan. 

Clanis titan, Roths. Nov, Zool., IX. Supply p. 218 (1903). 

StKUiM j Khasis. 
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Genas Leucopulebia. 

Type. 

Liueophlehia, Westw. Cab. Or. Ent,, p. 46 (1848) linmta. 

Rasphale, Boiad. Bpec. L4p. I. p. 55 (1875) linecUa. 

A. Abdomen dorsally black except the spines linecUa. 

B. Abdomen not dorsally black 

100. Leucophlebia lineata. 


Leuoophlebia lineata , Westw. Cab. Or. Ent., p, 46, pi. 22, f. 2 (1848). 

„ luxeri , Boisd. Spec. G4n. Ldp. I. p. 55 (1875). 

„ roftaoea , Butl. P. Z. 8., 1875, p. 15, pi. 2, f. 4. 

China ; Formoba ; Punjab ; Nepal ; Assam ; Nilgiris ; Tra van- 
core; Ceylon ;Java ; Philippines ; Celebes ; Flores. 

101. Leucophlebia emittens. 

Leiicophlehia emiUmt , Wlk„ XXXV. 1858 (1866), 

„ hicolor , Butl. P. Z. S., 1875, p. 16, pi. 2, f. 5, 

„ datnascma , Bntl, P. Z. S., 1875, p. 392, 

Habitat . — Punjab ; Sikhim ; Bombay ; Central India ; Burma. 


Genus Polyptychus, 

Type. 

Polyptychus, Httbn. Verz., p. 141 (1827) dentatm. 

Andriasa, Wlk., VII, 1735 (1856) contraria. 

Pseudosmerinthm, Butl. Trans. Zool,Soc.,IX, p. 593 (1877). contraria. 
Devitxia, Holl. Trans. Am. Ent. Soo., XVI. p. 65 (1889) contraria. 

A. Forewing with the subterminal lino straight dentatm. 

B. Forewing with the subterminal line excurved at 

middle trilimatm. 

90a. Polyptychus trilinkatus. 

Polyptychus tHUneatus, Moore P. Z. S., 1888, p. 390. 

Habitat . — Punjab. 


Subsp. 1, luteatus, Boths. Nov. Zool., IX. Suppl., p. 237 (1903). 

Habitat . — Ceylon. 

Subsp. 2, undatus, Boths. Nov. Zool., IX. Suppl., p, 238 (1903). 

Sikhim ; Assam. 

Subsp. 3, chinensis, Boths. Nov. Zool., IX. SuppL, p, 239 (1903), 
Ha6»faL— C hina. 

Subsp. i, philippinensis, Boths. Nov. ZooL, IX. Suppl., p. 239 (1903). 
Philippines. 

90. Polyptychus dentatus. 

Sphinx dentatus, Cram. Pap. Exot., II. p. 42, pi. 125, f. G (1777), 

„ Umesius, Stoll. Cram. Pap, Exot., Suppl., p. 172, pi. 40, f. 1 (1790). 
„ tnodesta, Fabr. Ent. Syst., III. p. 356 (1793). 

Habitat . ; Bombay ; Calcutta ; S. India ; Ceylon. 
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Qenus Mardmda. 

Type. 

Marumba, Moore, Lep, Ceyl., II, p. 8 (1882) 'dyrat, 

A. Foro tibia with claw at extremity indieus. 

B. Foro tibia without claw at extremity. 

a, Foro wing on underside with large well-defined 

fulvouH patch near tomus 

b. Forewing with the patch absent, or small clay- 

colourod and ill-defined. 


Abdomen with prominent dorsal line ; wings 

without pale shades crijtfata, 

b'. Abdomen without prominent dorsal line, or 
wings with pale shtides. 

a’ . Forewing with the subterminal line double, 


the outer line stronger dyrax. 

b‘\ Forewing with the subterminal lino single, 

or the outer line obsolescent tperchwa. 


Forowing with the basal, medial and sub- 
terminal areas pale ; hind wing red- 
brown, 

h*, Forowing with the basal, medial and sub- 
terminal areas purplish pink ; hind wing 

dark-brown nympha. 

92a. Marumda cuistata. 

Triptogon cristata, Butl. P. Z. 8., 1875, p. 253. 

J7abitai.—W, China ; Sikuim. 

92. Marxtmba srECTAniiJs, 

Triptogon spectabiliH^ Butl. P, Z, S., 1875, p. 256, 

Habitat,--Siiinm, 

Subsp. nuilayana, Roths, Nov. Zool., IX,, Suppl., p. 274 (1903), 

HabitaL—V7, Sumatra. 

91. Mauumra dyras. 

Smerifithufi dj/ras, Wlk., VIII, 250 (1856). 

Triptogon sinetisis^ Butl. P. Z. S., 1875, p. 254. 

„ ceylanica, Butl. P. Z. S., 1875, p. 255. 

„ BiUietmm^ Butl, P. Z, 8., 1875, p. 255. 

„ ofisfw, Bull. P. Z. 8., 1875, p. 255. 

„ inaBiurmm, Butl, P. Z. 8., 1875, p. 266. 

„ fusccBcens, Butl. P. Z. 8., 1876, p. 256. 

,, andamana^ Moore P, Z. S., 1877, p. 596, 

/Tatfto/,— China ; N.-W. India ; Sikhim ; Bhutan ; Assam ; 8. India ; Cey- 
lon ; Burma ; Tenasserim ; Tonkin ; Andamans. 

Subsp. jaramca, Bull. P. Z. 8., 1875, p. 254, 

SmrinthuH paraUeUs, Moore Cat. Lep. E. I, C., p. 264 (1857) non deecr. 
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Smerinihuft horsfieldii , Moore Cat, Lep. E. I. C,, p. 204 (1857) non deacr, 
Philippines ; Java, 

91tf. MaRUMUA SPEBCHIt^S. 

Smerinihus sperchim.Ni^n^ Enum. Corp, Anim. Mna. Pelr. Lrp., II. p. 137, 
pi. 13, f. 5 (18,57). 

Triplogon }Aceipp.nnUy Butl. A. M. N. IT, (4), XX. p. 393 (1877). 

Smerinihm michoiliti, Oberih. Bull. Hoc. Ent. Fr., 1880, p. 50. 

Hahilat , — Amuuland : Manchdkia ; Japan ; China ; Loo Cuoo Is. 

Hnbsp. 1, gifjaft, Bull. P. Z. S., 1875, p. 253. 

Habitat —Assam. 

Hubap. 2, alhfcans, Bull. P. Z. S., 1875, p. 254. 

Habitat— 

91 1. MARtlMBA INDTCrS. 

Smerinthua indicua, Wlk., VIII. 254 (1856), 

Triptogon rectilifiexi, Moore P, Z. S., 1879, p. 388. 

Habitat — N. India. 

91c. Mauumua nympha (pi. D f. 17). 

Marimba nyrnpha, Rolbs. Nov. Zool., IX., Suppl., p. 806 (190.3). 

Hoad and thorax red-brown tinged with pink except on dorsum of 
thorax and abdomen and on ventral surface ; palpi at aides, tibiic and tarsi 
fuscous. Forowing rod-brown ; tho basal area su If used with pink and whitish, 
except on costal area crossed by the indistinct rufous snl)bas!il and antrmedial 
slightly incurved lines ; a medial oblique rufous b.and edged by rather darker 
lines and with a wedge-shaped pinkish band beyond it from bedow costa to inner 
margin with a slight whitish discoidal spot on it ; a postmedial pinkish band not 
extending to costa, edged by darker lines which extend to costa, towards which 
they are incurved, also incurved slightly at middle and strongly below vein 3, 
and with a dark-brown ocellate spot with grey aunuliis above vein 1 ; the inner 
margin grey towards tornus with a black-brown semicircular mark on it ; the 
costal area tinged with pink before apex. Hindwing dark red-brown tinged 
with grey towards inner margin ; traces of a curved siibterminal line and of a 
dark spot in submediau fold ; a more distinct black iiiniile at tornus ; the under- 
side pale red-brown suffused with pink on basal area and grey on inner area : 
two nearly straight oblique medial rufous lines. 

Habitat.—^, KaNaRA ; Kakwar (T. R. Bell). Exp, 80 mill. Type in B. M. 

Larva like that of P, dyraa^ but stouter. Food-plant Aheodaphne serni* 
earpi/olia (Laurinea*^). 

(Jonus Daphnusa. 

Typp, 

Daphnuaa, Wlk., VIII, 2.37 (1856) ocellaria. 

AUodaphnuaa, Huwe Berl. Ent. Zoitf-chr., XL. p, 368 (1895). tcellarii. 

97. Daphnusa ocellaris. 

Daphnuaa ocellaris, Wlk., VIII. 237 (1856). 

„ orbi/era, Wlk,. Journ. Linn. Soc. Zool., VI,. p. 85 (18G2). 
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Smmntlms oculakt, Boiewi. Spec. Lep. I, p, 29 (1875). 

AUo<laphm9a fruhniorferi, Hu'we Bevl. Ent. ZeitHchr,, Xli. p, 868 (1896). 
Habitat, — Assam ; Burma ; Basskin ; Fknanu ; Sklanuor ; Pahang ; SlNol- 
l*ORK ; Sumatra ; Bornro ; PiiiRirriNKs ; Okuuiiks. 

Subsp. ailanti, Boisd. Spec. Oen. L^p. Het,, 1. p. 28, pi. 3, f. 2 (1875). 

Habitat — Hongkong. 

Genus Lang i a. 

T}fpf>. 

Langia, Mooro P. Z. S., 1872, p. 567 (1872) zatvieroides, 

90. Langia /.knzkroides. 

Langia zenzeroitlett, Moore P. Z. S., 1872, p. 567. 

,, khaaiana, Mooro P. Z. S., 1872, p. 568. 

Habitat — China (V'utman) ; Punjab ; Sir him ; Assam. 

Subap, uav'ni^ Roths. Nov. Zool., IX. SuppL, p. 202 (1003). 

Habitat, — J ai'AN. 

Genus UuooopUAsiNA. 

Tyim. 

Rfioiloprasina, Roths. Nov. Zool., IX., Suppl., p. 202 (1903) ... fioralis, 

96. Rhodoi'Uasina i-loralis. 

Amhulyx flotalh, Butl. Trans. Zool. Soc., IX. p. 630 (1877). 

HeUiitat, — SiKHiM. 

Genus Olaniuopsis. 

Type, 

ClanklopfstH, Roths. Nov. Ztw)!., TX., Suppl. p. 204 (1003) e-xmia, 

113. CUANIDOBSTH EXl^HI'A. 

llai^iana nxmta, Butl. P, Z. S., 1875, p. 252. 

Habitat. — Punjab. 

Genus Agnosia. 

T'm- 

Agttoitia, Roths. Nov. Zool,, IX,, Suppl., p. 204 (1003) orneus, 

114. Agnosia orneu.s. 

Sphinx omem, Westw. Cab. Or. Ent., p, 13, pi. 16, f. 3 (1848). 

Ba^iana puilorina, Bull. Trans. Zool. Soc., IX. p. 500 (1877). 

Habitat.— PvsjAii ; Centra!. India; Ceylon, 


Genus Parum. 

Pamm, Roths, Nov. Zool., IX., Suppl., p. 205 (1903), 
98. Parum rouruvRiA. 


Type. 

coUigafa, 


Daphnusa porphyria, Butl. Trans. Zool, Soc., IX. p, 640 (1877). 

ZTailto/.— SlKHIM, 


Genus Cypa. 

Cypa, Wlk., XXXI. 41 (1864) 

94, Cypa decolor. 


Type, 

decolor. 


Smerintkud decolor, Wlk,, III. 255 (1856). 


14 
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Cypa ificoiigrums, Bull, 111. Het. B. M„ V. p. 12, pi, 80, If. 8-9 (1881)* 
//aW/aif.— SiKHiM ; Burma, Shan States. 

Subsp. X. fertuginea, Wlk., XXXI. 42 (1864), 

Habitat, — Cevlon. 

Subsp, 2, euroa^ Roths. Nov. Zool., IX.. Suppl., p. 299 (1903). 

//aito.— New Guinea, Milne Bay. 

Genua Smeicinthulus. 

Typ^. 

STnenuthuhiif, Huwo, Bcrl. Ent. Zeitschr., XL., p. 370 (18*93). quadripuuctatus, 

A, Hindwing with diffused blackish postinedial band., perversa, 

B. Hindwing without dithisod blackish postmcdial 

hand decoratus. 

93a. Smerinthuluh pervekha. 

Cy pa perversa, Roths. Nov. Zool. II. p. 28 (1895), 

SiKlliM ; K 11 AS IS. 

93. Smekinthulus decokatus. 

Sfoerintfius dvcoratus, Moore P. Z. S., 1872, p. 5r)8. 

SiKUiM. 


Gon us Deci m a pt e u a. 

Type, 

Deginaptera, Hmpsn. Moths. Tnd., IV. p. 452 (1896) mirahiUe. 

92a. Deumapteka miuaiueis. 

CyjHi mirabilis, Roths. Nov. Zool., I. p. 542 (1894). 

SiKHJM ; KiiASis. 

Genus Callamuuia x. 

Cailairihalyx, Roths. Nov. Zool., IX, Suppl., p. il07 (1903) ... mhricosa, 

A. Hindwing with largo white-centred black post- 

medial patch junonia, 

B. Hindwing with the black patch subtcrminal, when 

present, and with a white dot below it. 

a. Pore wing with the basal area suffused with 

red on underside pcecilus, 

b. Forowing with the basal area not sulfusod 

with red on underside rubricosa, 

106. CALL.\MnULYX RUUKICOSA. 

Ambulyx rubricosa, Wlk., VIII., 122 (1856). 

Basiatia superba, Moore P. Z. S., 1865, p. 793, 

/ZaZ^i^a^.—SiKiUM; Kuasih. 

Subsp. \,piepersii, Snell. Tijd., v, Ent. XXIII., Versl, p, 22 (1880). 
Habitat,— 

Subsp. 2, ammda, Roths. Nov. Zool., IX., Suppl., p. 309 (1903). 
Habitat,— H alxcqx, M. Takan j Borneo, Kina Balu. 
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107. Callamuvi.yx .hjnonta. 

Anihifhjx. junonia, Butl. 111. Met. B. M. V.. p. 9, pi. 80, f. 2 (1881). 
Hahiial. — Bhutan; Na(JA 

100(1* CaLLAMBUUVX UiKClLUS. 

Amhuhjx RothR. Nov. Zool., V. p. 004, f. 2 (1898). 

Habitat, — Punjab, Murree. 

(fonuR Anamdulyx. Typf, 

Ananihultfx, Roths. Nov. Zool. IX., Suppl., p. iU9 (1903) eliresi, 

108. Anambulyx Hi.WEsr. 

Amhidyx elmexi, Druce, Ent.Mo. Maj?.. XTX. p. 17 (1882), 


Habitat , — Sfkiiim ; Assam. 

(rcnns Sl'HINX. 

Sphinx, Linn. Syst. Nat., X. p. 489 (1738) ocellnta. 

Laothde^ Fabr. Jllig. Mag. Ent., VI. p. 287 (1807) ocellnta. 

Pilina, Dalm. Kongl. Vol. Ak. Ilandl.. XXXVII. p. 212 (1810). oreUnta. 

Paonias, Iliibn. Vcrz., p. 142 (1827) ocellata, 

Km/nerinthiiH, Orote, (3an. Ent,. IX p. 132 (1877) jamaimi^is. 


Copiinnennthm, Grote, Hawk MotliR, N. Am., p. 35(1880) ... cerii^yi, 

90(1. SuIIYNX KINTlKlOfANM 

Stne.rintJiHs kinder n ban ni , Lod. Verb. Zool. Bot. Ges. Win., II., p. 22 (1852). 

ITaUtat MlNoii; Cauuasu.s. 

Snbsp. 1 , orhata, Grnm. Grishin Rom. Mem., IV. p. 512 (1890), 

Habitat. — Tkansuasuia ; TuKKmAN . N, AKnirANisTAN. 

Snbsp. 2, nbsoleta. Stand. Cat. Lop, pal., p. 100 (1901). 

Hoad toguho and patagia grey, head tingcKl with brown ; thorax olive-brown 
above ; abdomen gniy dorsally tinged with brown. Fonnving olive-grry ; a 
little pink at base of inner margin ; a nurvod whitish snbbasal line ; an anteme- 
dial red-brown lino .strongly angled outwards below vein 2 and meeting the 
medial lino which is angled inwards, the area between the two lines being filled 
in with red-brown snllusion from cell to inner margin ; a sinuous grey poHtme- 
dial line angled inwards on vein 5 and defined on inner side by darker olive ; 
a red-brown patch on terrnen extending down to voi.T 3 and bounded above b}' a 
white lino from apex dentate on vein 7 ; a rufous patch at tornus. Hindwing 
pale red-brown largely sulVused with pink, the inner area pale or tinged 
with pink ; a difLisod rufous antemedial lino and slightly sinuous grey medial 
ami pnstmedial lines, with a more or less prominent dark patch with olive-grey 
mark oti it towards lornus ; the cilia white. Underside of forewing with the 
basal half crimson except costa; hindwing crimson with blackish patch near 
tornus with two blue-grey lines on it, 

Hahitat.—E. Turkistan ; Chitual; Afohantstan, Kandahar. 

Genus PUYLLOSPHINOIA. 

Phyllosphingia^ Swinh. A. M. N. H. (6) XIX. p. 184 (1897)... dimmUin. 

Clarkia, Tutt. Brit. Lep. HI. p, (1902) dimmilU^ 
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926. Phyli^sphingu dissimilis. 

Triptogon dimnUlis, Brem. Bull. Ac. Si. Peterab., IlJ. p. 475 (IH61). 
//a6<7a/.— A mdrland ; Japan; China, Kipkiang. 

Subfip, perufidulans, Swinh. A. M. N. H. (G), XIX., p. 1G4 (1897). 
Habitat. — Assam, Jainlia Hills, 

SuWamily Sksiana?. 

A. Abdomen with the spines of distal tergitos uniseriato... 

B. Abdomen with the spines of distal torgites not nnisoriato, 

а. Hindwing with the cell very short; veins 3*4 

stalked 

б. Hind wing with the cell two or three times as long 

as broad * 

Genus Hacmorrhagia. 

Type.. 

Iloemorrhagia, Grote and Uob. Proc. Ent. Soc. Philad., V. 


p. 173 (18G5) tfmhe. 

Grote, Bull.Buff, Soc. Nat. Soi., Ill, p. 220(1877). graeilig. 

A. Hind wing ferruginous without hyaline interspaces ... rubra, 

B. Hindwing hyaline with reddish or black terminal band. 

a. Forewing with scaled fold in cell fuciformig. 

b. Forewing without scaled fold in coll munderHi, 

202. Hacmoubuaoia fucivoumir, 

Sphhix fuciformig, Linn. Syst. Nat., ed. X., p. 493 (1758), 

„ variegata, Allioni. Soc. Turin, p. 193 (1768). 

„ hombyli/ormh, Illiger, Den. andSchitf. Wien. Verz., ed. IT., p. 22 (1800). 


Macroglossa miUiifomm, Treitshke,. Ochs. Schmolt. Eur.. X., I., p. 125 (1834). 
„ lofiicercp, Zell. Stott. Knt. Zeit., XXX., p. 387 (18G9). 

„ daprifolia, Zell vStott. Ent. Zeit ., XXX,, p. 387 (18G9). 

„ rohmia, Alph. Hot. Soc. Ent, Ross., XVII., p, 17 (1882). 

Ilemarig gimillima, Moore P. Z. S., 1888, p. 391. 

Macroglogm heynei, Bartel Ent. Nachr., XXIV. p. 337 (1898).. 

Habitat.— EvnoY^K ; N. Africa ; W. Asia ; W. Siuerta ; Turkestan ; 
Punjab. Kangra. 

Hubsp, 1, gamauGugig, Grum. Grschm. Hor. Soc. Eur. Ross, XXV., 4G1 (1891). 
//a6f7a<.— T ibet. 

Subsp. 2, affinis, Brem. Bull. Ac. St. Petersb., III., p, 475 (18G1), 

Macroglossa gieboldi, Orza. L<jp. Japon, p. 35 (18G8). 

Sefda whitelyi, Bull. A. M. N, H. (4), XIV., p. 3f,7 (1874). 

Habitat,— AmmAHv; Japan; Couea; China. 

203. Hasmorriiagia saunderst. 

Segia gaumUrgi, Wlk., Vlll., 83 (1856). 

JMaei^g^^^ ourtfgi., Boisd. Spec. G4n, L6p. H^t,, I., p. 374 (1875y. 

Punjab ; Kashmir ; Cochin China, 


Safaspeg. 

Cgphonodeg, 

Hcemorrfiagia, 
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204. H^morriiagia rurra. 

Ilemarin ruhra, Hmpsn. Moths. Incl , I. p. 120 (1892). 
Hahi tat , — K as u M i li. 


Oonus Cepiionodeh. 

Type. 

Cephmodes^ Hlibn. Verz., p. 131 (1827) hylas. 

PoUda^a, Wllgrn. Kongl. Sv. Vet. Ak. Handl. (2) V. 4, p. 17 
(1865) hylan. 

A. Foro tibia without apical claw hying, 

B. Fore tibia with apical claw ijirm. 

205. Ckphonodes hyt.as. 

Sphinx hylas, Linn. Mant. Plant., p. 539 (1771). 


Habitat,’— .1 AP AS ; Loo Choo Is, China ; Formosa ; Tonkin ; Punjab ; 
SiKUiM ; Assam; Bengal; Bombay; Madras; Ceylon, 

Subsp. 1, virescens, Wllgm. Kongl. Sv. Vet. Akad. Handl. (2) V. 4, p. 17(1865)^ 
Macroglossa confinig, Boisd. Spec. G6n. Lop. I., p. 376 (1875). 
IlahitaL—W., Fi. & S. Africa ; Madagascar. 

Subsp. 2, cunninyharni, Wlk., VIII., 85 (1856). 

Tlihilai,—FumK^ ; Dili ; Timor ; Queensland. 

205a. Cei'UONodf.s picus. 

Sphinx picus, Cram. Pap. Exot., H., p. 88. pi 148, f. B. (1777). 

Macroglossa yunx, Boisd. Spec. 0^*n. Lop. H(it., I,, p. 376 (1875), 

Habitat \ Ce^xon ; Penang ; Java ; Christmas I.; Sumba; 
Kissen ; TiANDiE Is ; New Guinea ; Queensland. . 


Genus ^ataspks. 


Type. 

SatagpPjg. Moore. Cat, Lop. E. I. E., p. 261 (1857) infernalis. 

Myoderda, Boisd. Spec, Gon. Lop. Hot , I., p. 377 (1875) infernalig. 

A. Abdomen with the posterior stcrnites yellow at sides 

only infenuilig, 

B. Abdomen with the posterior sternites yellow tagalica, 

206. Sataspes infeunalis. 


Sma infemalis, Westw. Cab. Or. Fnt., p. 61, pi. 30, f. 3 (1848). 

Sataspeg uniformig, Butl, P. Z. S.,.1875, p, 3. 

„ xylocoparig, Butl, P. Z. 8., 1875, p, 239. 

.H'a6tkiL— C hina ; Nepal ; Sikhim ; Bhutan; Assam; Coimbatore; Burma. 
Subsp. gloggatrix, Roths, Nov. Zool.» IX., Suppl., p, 473 (1903). 

Habitat .— ; Java. 

207. Sataspes taoauca, 

Sataspes tagalica, Boisd. Spec, G^.n, L^p. H6t., I. p. 372, pi. 20, If, 3 4 (1875). 
„ ventralis, Butl. P. Z. S., 1875, p. 3, 

cerberug, Semp. Schmett. Phil., II., p. 408 (1896). 

,, De Nice. J. Eomb. N. H. Soc., XIII., p, 173, pi. E. E., 

f. 22 (190(1). 
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Salaspes thoraciea, Rothfl. Nov. ZooL. IX„ Suppl., p, 474 (1903). 

„ coUans, RoihR. Nov. Zool, IX., Snppl., p 474 (1903). 

JIabitaL — Hongkong; Sikuim ; Assam; Burma; Philh'I’ines. 

Sub-family MAORonLOSsiNji:. 

Kf^ij to the genera, 

A. Abdominal tergites with tho Bpines of the 1st row not longer than broad. 


a. Antenna3 of male with fasciculate cilia Maeroglomm, 

h. Antennuo of male without fasciculate cilia Tihopalopeyche, 


B. Abdominal tergitos with the spines of the Istrow longer 


than broad. 

a. Foro tibia spinose. 

a\ Hind wing with tho costa deeply sinuate Gurelca, 

. Hindwing with th(3 costa not sinuate Sjihhigonit'inopBU* 

b. Fore tibia not spinosc. 

Pulvillufl and paronychium absent Refhera, 

h\ Piilvillus and j)aronychinm prosont. 


Antenna with the terminal joint long, filiform, 
a*. Mid and hind tibia with the shorter spurs 

with comb of bristles Nejihele, 

h* . Mid and hind tibia with the shorter spurs 
without comb of bristles. 

«■*. Forewing with tho terinon scolloped, an- 
gulato or dentate. 

Antenna with tho terminal joint not 
scaled, with a number of very long 

bristloH Pamrra. 

h', Antonmn with the terminal joint scaled. Acosnifrgr, 
h‘\ Foro wing with the termon evenly curved, 
a\ Antenna with tho terminal .joint not 

scaled, with very long bristles Chromin, 

. Antenna with tho terminal joint Rcalod. Deilephila, 
Antenna with tho terminal joint short, 
a®. Kyos strongly lashed ; abdomen with tho 

spines of stemites strong Rhodoeoma, 

Eyes not lashed ; abdomen with tho spines 
of stornitoH slender. 

, Mid tihia w’ith the .spurs ccjnal or nearly 


ecpial and Very short. 

a\ I urowiiig strongly falcate Dahira, 

h', Forewing not falcate. 

Eye not lashed Knpinanga, 

Eye lashed Cimara, 
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h^. Mid tibia) with tho spurs unequal, 
a'. Hind tibia with the long terminal spur 
at least half tho length of 1st tarsal 
joint, which is shorter than 1st mid 

tarsal joint 

6\ Hind tibia) with the long ieniiinal spur 
shorter, or 1 st hind tarsal joint longer 
than the Ist mid tarsal joint, 
a**. Abdomen with sharply marked pale 
inosial line. 

Palpi and eyes large ; hind tarsus 
with tho 1st joint longer than 

tibia 

Ir . Palpi and eyes smaller; hind tar- 
sus with the Ist joint not longer 

than tibia 

6". Abdomen without sharply marked 
pale medial line 


Anfjonyx. 


FAihicL. 


. I nipclopkatjfi. 


Eurypteryjc, 


(xeiius (JiiuoMis. 

Tiipe. 

'Chromi^^ Ilubn, Verz., p. P’8 (1827) erofus. 

Guathofhlihua, Wllgrn, Wien. Ent. Mon., IV., p. 4^> (18lIU) ... rrofus. 

145. CllliOMlS KUOTUS. 

Sphinx erofuH, Cram. Pap, Eot., IT., p. 12, pi. KM, f. B. (1777). 

Cknrocampa andainanenuH, Kirby. Trans. Ent. Soe., 1877, p. 242. 
Hahif<U.—Cv.\u)^] Aniuma.ns; Nicoiuus; Bojlnko ; Java; Celehek 
Ham DAW A ; Hcmua. 

Siihsp. em.s., Boisd. Voy. Astrolabe Lep, p. 185 (18.42). 

CrUfithothiibnA c.rotMcA^ Wllgrn. Wien. Ent. Mon., IV., p. 44 (18(10). 
C'Knrjc.'iiiipd Afiyor, Koch. Stott. Ent. Zoit., XXXII., [>. 294 (1871). 
y/(46/7a^.— M olih’cas ; Tcnimukk Is. ; (Iliam; Ni:w GutNKA ; LovisiAUES 
Solomons ; New Hanoveh ; Lieu ; Tauiti. 


Genus Deilephila. 

Type. 

Deilephila, Lasp. Jen. Allg. Liter-Zeit., IV., p. 09 (1809) ... rifrii. 

Elj)enor, Oken., Lchrb. Nat., 111., 1., p. 700 (1815) 

Chwrocampa, Dup. Lop. Fr. HuppL, II., p. 159 (1845) uerii. 


Metopsilas, Duncan, .Tardiness Nat. Libr., XL., p. 154 (1830). ncrii. 

A. Forowing with the pale apical lino widening to a spot 
near apex. 

a. Forewing with tho green subbasal area recurved 

below costa layardi. 

h. Forowing with tho green sublasal area not re- 
curved below costa hypQthou^ 
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B. Forewing with the pale apical line simple* 

a. Abdomen without pale subbasal band minima, 

h. Abdomen with pale subbasal band. 

Teguloe and subbasal band of f crowing bright 

olive-green nerii, 

hK Tegulao and subbasal band of forewing blackish 

or brownish olive-green placida, 

46. Deilephila nerii. 

Sphinx nerii, Linn. Byst. Nat., X., p. 490 (1758). 

Daphnis infermluim, Saalm. Lep. Mad., p. 123 (1884). 

Europe ; Ethiopian Ueqion ; W. Asia; Punjab; Sikuim ; 
S. India; Ceylon. 

147. Deilephila hipothous. 

Sphinx hjpothom, Cram. Pap. Exot., II ., p. 165, pi. 285, f. D. (1780), 

SiKHiM ; S. India ; Ceylon ; Burma ; Mai>acca ; Sumatra ; Bor- 
neo ; Java ; Sumba ; Celebes ; Amboina ; Tenimber Is ; Key Is. 

Subsp. pallescem, Butl. P. Z. S., 1875, p. 6. 

Daphnn magnifica, Butl. A. M. N. H. (4) XIX., p. 461 (1877). 

„ glotiosa, Roths. Nov. Zool., I., p. 85 (1894). 
ira6i7a/.— New Guinea; Fergubson I.; New Meklenbero ; Solomon 
Is. ; Queensland. 

149. Deilephila layardi. 

IMphnin layardi, Moore Lop. Ceyl. II., p. 16, pi. 84, f. 1 (1882). 

/7a6i7aL— C eylon. 

148. Deilephila placida. 

Darapsa placida, Wlk., VFII, 186 (1856). 

Dajdinia angustam, Fold. Reis, Nov., pi. 76, f. 6 (1874). 

Cluerocampa fmperus, Boisd. Spec. G6n. L^ip. ILit., I. p. 228 (1875). 

Dapknis hornfieldii, Butl. Trans. Zool. Soc., IX., p, 572 (1877). 

„ arulamana, Druce. Ent. Mo. Mag., XIX., p. 16 (1882). 

Andamans ; Singapore ; Sumatra ; Java ; Lombok ; Samba wa ; 
Sumba; Amboina; Key Is.; New Guinea ; Solomon Is.; New Hebrides; 
Queensijvnd. 

Subsp. torenia, Druco. Ent. Mo. Mag., XIX., p. 16 (1882). 

Daphnitt rosacea, Roths. Nov. Zool., I., p. 85 (1894). 

Huhitat.—lAFV ; Fiji. 

152. Deilephila minima. 

Daphnis minima, Butl. Trans. Zool. Soc., TX., p. 673, pi. 92, f. 6 (1877), 

„ emeetiua, Moore Lop. Ceyl., III., p. 534, pi. 211, f. 1 (1887). 

7/a6iia<.— B ombay ; Karwar ; Ceylon. 

Genua Dahiba. 


jDdWra, Moore P, Z. S., 1888, p, 390 


Type, 

ruhiyim$a. 
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105. DaHIRA RTIRiaiNOSA. 

Dahira nihigimm^ Moore P. Z. S., 1888^ p. 391. 

Amhulyx mbreficens, Bull. 111. Het. B. M., VII., p. 20, pi*. 121, f. 2. 
Habitat.— PimjAB. 


Genua AMPEU)PHAaA. 

Amjyelophaga, Brein. & Grey. Motsch. Kt. Ent., I., p. 01 
(1852) non deaor. Bull. Pap. I, p. 104 (1881) rtihigitiosa. 

A. Forewing without aharply marked greyiah white lines. 
a. Abdomen and hindwing on underside bright rufous 

toataceous khasidna. 

h. Abdomen and hindwing on underside salmon butf 

or clay colour ruhiijinom. 

B. Forowing with sharply marked greyish white lines dolichoklfm. 

117. AmPELOPHACJA RUBIfllNOHA. 

A mpelophaga rfibigitiosa, Prcm. & Grey. Motoech. Et. Ent., 

T,p. 61 (1852). 

Deilephila romatiovi, Staud. Rom. M6m., III., pi. 9, f. 1 a. b. 

(1887). 

Acosnuryx ienohu. HoU. Trans. Am. Ent. Soc., XVI., p. 71 (1889). 

Amureand ; Japan; China. 

Subsp./awcfo^a, Moore P. Z. S., 1888, p. 391. 

Ampelophaga harUirlij Roths. Iris. VII., p, 299 (1894). 

Ifabitat.—Pv^JATi ; Ai^M. 

118rt. Ampei-ophaga kiiahiana. 

Arnpelophaga khasiana, Roths. Nov. Zool, II*, p. 482 (1895). 

Habitat, — W. China, Moupiri ; Assam, Klulsi and Jaiiitia Hills. 

118. Ampelophaga douchoipes. 

PhilampelnH dolichoides, Feld. Reis. Nov., pi, 70, f. 8 (1874). 

/Ia5i7a/.— SiKHiM ; Assam. 

Genua Elibia. 

Type, 

Elibia, Wlk,, VIII., 1 48 (1856) dolichus, 

159. Elibia holichus. 

Sphinx dolichufi, Woatw. Cab. Or. Ent., p. 01, pi. 30, f. I (1848). 

SiKHiM ; Assam ; Penang ; Sumatra ; Natuna Is. ; 


Borneo ; Kalawan ; J ava. 

Genus Acosmeryx. 

T'ype, 

AcoB7ner\jXy Boisd. Sp^c. Gdn. L6p, H^t, l„ p. 214 (1875) ancfun, 

A. Forowing with the grey subterminal line or band straight, 

extending to vein 1 nuga, 

B, Forewing with the grey subterminal line or band curved, 

ending at vein 4 or a little below it. 


16 
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a. Fore and hindwing with the iermen distinctly dentate, 
a'. Forewing with the 1st postmedial line straight 


from vein 4 to 1, strong smcrntt. 

h^, Forewin^ with the Ist postmedial line fine, inter- 
rupted... omigsa. 

h. Fore and hindwing with the termen not dentate. 


Hindwing on underside almost entirely ferruginous 
or vinaceouB ; fore wing on upperside tawny, 


oinnamon or chestnut brown anceug, 

hK ^ Hindwing on underside much shaded with olive- 

grey ; forowing on upperside greyish olive gocraieg, 

115, Acormeryx anceus. 


Sphinx aticeus, 8toU. Cramer's Pap. Exot., IV., p. 124, pi. 355, 
f. A. (1781). 

Zonilia mixtura^ Wlk., XXXI. 34 (1861). 

Enyo cinnainomea, Herr. Schaitt Ausser. Eur. Schmett, f. 558 ('1869). 

Acogmeryx daulig, Boisd. Spec. 0<5n. Lcp. H<it. I., p. 218 (1876). 

Acogmeryx miakini, Kirby Trans. Ent. Hoc., 1877, p. 234. 

„ cinerea, Pag. Iris., I., p.' 86 (1886). 

Amboina; Key Is.; Tenimbeb; New Guinea; Trobriand Is.; 
Fergusson I. ; Woodlark I. ; Queensland. 

Subsp. mhihntata, Koths, Nov. Zool., IX., Suppl., p. 528 (1903). 

/fa5<7a/.— SiKHiM ; Bhutan ; Assam ; Sumatra ; Java. 

116. — Acosmkryx nag a. w 

Philampelus naga, Moore Cat. Lep, E. I. O., p. 271 (1857). 

Acomeryx Shervilli, Boisd. Spec. G6n. Ldp. Hot., p. 217 (1875). 

„ metanaya, Bull. A, M. N. H. (5), IV., p. 350 (1879). 

//a5i7a/.-— J apan ; Punjab ; Kumaon ; Sikhim ; Bhutan. 

116a. Acosmkryx sericeus. 

PhilainpfXug gericfiug, Wlk., VIII. 181 (1856). 

Acogmeryx anceoides, Boisd. Spec. Gen. Lep. Het. I., p, 216 (1875). 

HdbitaL — SlKHlM ; BHUTAN ; ASSAM ; PHILIPPINES, 

1165. Acosmkryx omissa, 

Acogmeryx omigsa, Roths. Nov. Zool,, IX., 8uppl., p. 530 (1903). 

7/a5*7a<.-— S ikhim ; Bhutan. 

11 Or, Acosmkryx socrates. 

Acogmeryx gocrateg, Boisd. Spec. G<5n. L^p. H6t,, I., p, 219 (1875). 

„ cinerea, Butl. P. Z. S., 1875, p. 245. 
j^a5i7tt/.— S ikhim ; Assam ; Ceylon ; Andamans ; Sumatra ; Borneo ; Java, 


Genus Panacea. 

Panacra, Wlk., VIII. 154 (1856) 

A. Fore wing with the medial area green 

B. Forewing with the medial area not green. 


Type. 

automedon, 

hugirig. 
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tt. Forewing with the 3rd and 4tti po»tmedial lines 
strongly dentate ; patagia with golden metallic Bcalen 


on upper edge viydon. 

h. Forewing with the 3rd and 4th postmodial lines not 
strongly dentate towards inner margin. 

Forowing with the medial area pale, band-like vanolvsa. 


b^. Forewing with the medial area not band-like; 
antemedial lino indistinct. 

Hind wing with the terminal band dilated above 
middle, 

a*. Hindwing on underside with the postmedial 
area tawny or ochreous, interrupted below costa. 
Forewing on underside with the double sub- 


terminal lino extending to inner margin perfechi. 

6*. Forewing on underside with the double sub- 
terminal line dilated along vein 5 and 

conjoined to the 1st postmedial lino metalliva. 

h*. Hindwing on underside with the postmedial 

area olive-brown towards costa sinuala, 

Hindwiug with the terminal band not dilated 
above middle anlomedon. 


129. Panacea BuaiRis. 

Panacra hmirin^ Wlk., VIII. 158 (1856). 

JTabitaL — Sikhim ; Assam; Annam ; Nicoeaeb ; Borneo. 

132. Panacra automepon. 

PafUicra automedon^ Wlk., VIII. 154 (1856). 

„ truncata, Wlk, 160 (1856). 

Habitat, — Sikhim ; Assam; Burma; Borneo; Java, 

130. Panacea variolosa. 

Panacra variolona, Wlk. VIII. 156 (1856). 

„ vagati8, Butl. HI. Het. B. M., V., p. 4, pi. 78, f. 7 (1881). 

„ hamiltom^ Koths. Nov. Zool., I., p. 82 (1894), 

Habitat,— ; Bhutan ; Assam ; Malacca ; Siam ; Borneo ; Java. 
I3Ia. Panacea hinuata, 

Pamicra hinuata, Koths. Nov, Zool. IX., Suppl., p. 539 (1903), 

//a6i7a/.— S ikhim ; Assam. 

131. Panacea metallica. 

Panacra metallica, Butl. P. Z. S., 1875, p. 6. 

Habitat,— ^iKum ; Bhutan. 

1315. Panacea eeefecta. 

Pawicra perfecta, Butl, P. Z. S., 1875, p. 391. 

Habitat , — SlKHiM ; Buu'i’AN. 

133. Panacea mydon. 

Panacra mydon, Wlk VjlI. 155 (1856), 
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Panacra scapularis, Wlk., VIII, 157 (1850), 

Cfuerooamjpa jasion, Boisd. Spec. G4n. Ldp. H4t. I., p. 282 (1875). 

„ arachtus, Boisd. Spec. Gen. Lep. I., p, 282 (1875). 

Panacra frma, Swinh. Cat. Lep. H6t. Mus. Oxon. I., p, 12, pi. 1, f. 5 (181)2). 

Sikhim; Bhutan; Assam; Bubma; Tonkin. 

Subsp. elegantulus, Herr. Schiiff. Ausser. Enr. Schmctt.f, 479 (1850). 
Panacra regtilaris, Bull., P. Z. S., 1875, p. 247, 

„ rariegata, Roths. Nov. Zool. I., p, 81 (1894). 

„ perakana^ Roths. Nov. Zool. I., p. 81 (1894). 

HaUiai.—Vv^^Km ; Perak ; Borneo ; Philippines ; Java ; Lomrok 

SUMUAWA ; SUMBA, 

Genus Angonyx. 

Tyr>c. 

Angonyx, Boisd. Spec, 06n. L4p. Het, I., p, 317 (1875) te^taceAi, 

160. Angonyx testacea. 

Angonyx testacea, Wlk., VIII., 102 (1856). 

Tylognathus emuB, Boisd. 8p4o. G6n, Lep. H4t. I., p. 294 (1875). 

Angonyx emlia, Boisd. Spec. Gen. L^p. H6t. I., p. 318, pi, 8, f. 1 (1875). 
Panacra ella^ Bull. P, Z. S., 1875, p. 246, 

Habitat —Assam ; Khasis ; Nilgiris ; Ceylon ; Java ; Amboina. 

Subsp. papnana, Roths. Nov. Zool. IX., Suppl., p. 544 ^1903), 

Queensland. 


Genus Enpinanga. 


Enpinanga, Roths. Nov, Zool., IX., Suppl., p. 545 (1903) ... 
134. Enpinanga assamensis. 

Panacra aBsamensiSy Wlk., VIII. 160 (1856). 

/ia6f7a/.— 'A ssam ; Khasis. 


Type. 

vigens. 


Genus Retiiera. 

Type. 

Rethera, Roths. Nov, Zool., IX., Suppl., p. 547 (1903) komarori. 

160a. Retiiera komarovi. 

Deilephila komaroviy Uhrist, Rom. Mem. II., p. 169, pi, 15, f. 2 (1885). 
Chmrocampa stipularis^ Swinh. Trans. Eiit. Hoc., 1885, p. 346, pi. 9, f. 1. 
Habitat,— Minor ; Transcaucasia ; Afghanistan. 

Genus Cizara. 


Type. 

Cmra, Wlk., Vlll. 120 (1856) ardcftio!. 

Ahrkay Kirby Cat. Ldp. H^t., I., p. 641 (1892) ' aculpta. 
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IGl. ClZARA SCULPl'A. 

Mkrolophia sculpia, Feld. Rem Nov,, pi. 75, f. 9 (1874). 
Bombay, Canara ; Sum. 

Genua Nephele. 


Type, 

Nephele, Hiibn, Verz., p. 133 (1827) didyma. 

ZmUlia, Wlk., VIII. 192 (1856) funebrh. 

172. Nephele didyma. 


Sphinx didyma, Fabr. Syat, Ent., p. 543 {1775). 

Nephele heepera, Fabr. Syst. Ent., p. 546 (1775). 

Sphinx chiron, Crara. Pap. Kxol. II., p. 62, pi, 137, f. E. (1777). 

„ morpheus, Cram. Pap. Exot. IT., p. 84, pi. 149, f. 1). (1777). 

„ quatenui, Charp. Esp. Schmett., pi, 1, f. 2 (1830). 

Perigonia obliterans, Wlk., XXXI, 28 (1864). 

Habitat,— JAM ;SiKUiM ; Bombay; Maduas ; Ceylon ; Buuma ; Pen am; ; 


Java. 

Genua Gubelca. 

Type. 

Gurelm, Kirby Cat. L6p. Hot. I., p. 643 (1892) hyas. 

A. Hind'wing with the terminal band of even width hyas. 


B. Hindwing with the terminal band narrowing to tomua masurienm. 

173. Gubelca hyas. 

Lophura hyas, Wlk., VIII. 107 (1856). 

Macroglossxm geomelricum, Moore L^p. E, I. 0., p. 265 (1857). 

Perigonia macroglossoides, Wlk., XXXV. 1851 (1866), 

//aW/a/.— F ormosa ; Punjab ; Sikhim ; Assam; Bombay ; Madras ; Phiup- 
PINES ; Java, 

174. Gubelca masuriensis. 

Lophura masuriensis, Bull. P. Z. S., 1875, p. 244, pi. 36, f. 3. 

„ himachala, Butl, P. Z. S., 1875, p. 621. 

„ erehina, Butl. P. Z. H., 1875, p, 621. 

Habitat.— AH ; Sikhim ; Bhui an ; Assam ; Burma. 

Subap. sangaica, Butl. P. Z. S., 187.5, p. 621. 

Habitat.— J avas ; Corea ; China. 


( To be continued.) 
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THE BIRDS OP TRAVANCORE. 

By H. S. Pbbgusson, FX.S* 

WITH NOTES ON THEIR NIDIPICATION. 

By T. F. Boukdillon, F.L.S. 

Pabt IL 

[ContiniLed from page 
Ordkb PICL 
Family PiciDiE. 

Sub-family Picince. 

(137) ’ GsoiNira striolatus, — T he Little Scaly-bellied Grtxui 
Woodpecker. 

Blanfordf No. 948 ; Jerdon^ No, 171. 

I have only lately obtained two specimens of this bird, both in the low 
country — one at Capo Comorin in January 1902 and anothor at Quiloii 
at the beginning of 1903. 

(138) GbcInus CHLORoaASTBU.— The South-Indian Yollow-impotl 

Woodpecker. 

Blanford, No. 952 ; Jerdon, No, 175. 

Fairly common in the hills at moilerato elevations. I have nothing to 
add to Mr. F. W, Bourdillon's description ^‘not noisy except during the 
breeding season. In February and March the plaintive monotonous 
call of these birds (whioli somewhat resembles the breeding call of the 
common pariah kite) may be heard at all liours of the day, as they cling 
motionless to the topmost bough of some tall forest tree. 

(139) Lioncus mahrattknsis. — T he Yellow-fronted Pied Wood- 

pecker. 

Blanfordy No. 972 ; Jerdon^ No. ICO. 

This Woodpecker is by no means common. There are two specimens 
only in the Museum taken in or near Trevandrum. 

(140) IvNCiincus aYMNOPHTHALMUS. — The Ceylon Pigmy Wood- 

pecker, 

Blanford, No, 977 ; No, 164 bis. 

This bird is found in forest, both in the low country and up to 2,000 
feet on the hills. It frequents the tops of tall trees and utters a long 
thrilling note. 
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(141) Mickoptebnus guiaris.— The MaLiber Rnfous Woo<lpecker. 

Ulanford, No. 985; Jordon, No. (79. 

I have only sion this bird in the low country and at the foot of the 
liilb ; so far as I am aware, it does not ascend them. 

(142) Bbachypternus AURAUTins.— The Golden-haoked Wood- 

pecker. 

Blanford, No. 980 ; ,/erdon, No. 180. 

Common in the plains ; its loud harsh cry is a familiar sound in and 
about T re vand rum . 

(148) Tiga JAVAKENSIS.— The Common GoIdon-hnck(id Three-toed 

Woodpecker. 

Blanford, No. 988 ; Jordon, No. 185. 

This bird is very common in the hills at all elevations. Mr. T. F. 
BourJillon writes : “ I was fortunate enough to obtain a (dutch of eggs 
of this bird in March, having observed the female boring indofatigably 
a dead branch. I may note that the most certain way of discovering 
the nests of Woodpecikors is by noting where a bird is working for a long 
time together in the breeding season. A little practice will enable an 
observer to know whether the Woodpecker is boring a nest or simply 
hunting for insects. The nest was in a hole in a mango tree (Mauyifera 
imllca) about 30 feet from the ground and at an elevation of 3,000 feet. 
Since thoT) I have found other nests at elevations from 2,000 to 3,000 
f((ot, but liave never got the eggs. The eggs are two in number and 
((uite white. 

(144) Chrysocoi-Aptes gutticbistatur.— Tickoll’s Golden-backed 

Woodpecker. 

Blanford, No. 992 ; Jordon, No. 166. 

Mr. F. W. Bourdillon records this as “inhabiting the lower ranges 
of forest.” It is certainly not confined to them, as I have shot it at 
3,000 feet and also at 6,000 feet on the High Range, generally in the 
neighbourhood of streams. 

(145) Hemiobbcus canentb.— The Heart-spotted Woodpecker. 

Blanford, No. 995; Jordon, No. 165. 

This little Woodpecker may bo found in forest, both in the low country 
and on the hills. They generally go about in pairs. They draw one’s 
attention at once by their loud caD. Mr. T. F. Bourdillon writes : 
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This Woodpeoker excavates a nest out of dea*] wood, boring into the 
dead branch of a living tree or choosing a dead tree. Like all wood- 
peckers, it never makes use of the same nest again. 1 have never been 
able to obtain the eggs. They breed in February. ” 

(146) Thbiponax hodgsoni. — The Malabar Great Black 

Woodpecker. 

Blanford, No. 997 ; Jerdon, No, 169. 

This is eminently a forest bird and may be found on the hills from 500 
to 3,000 feet, going about in pairs. Whore there is coffee or tea culdvu- 
tion it usually disappears — not that it is a shy bird, but because of the 
wholesale destruction of the forests. In the cardamom hills, where the 
forests are only thinned and tho undergrowth removeil to make room for 
cardamoms, they are fairly comnmn, and they may be heard calling to 
each other as they fly from tree to tree. 

(147) PicuMNUS INNOM1NATU8. — The Speckled Piculet. 

Blanford, No, 1001 ; Jerdon, No. 186. 

I have only shot one specimen of this bird on the hills in South Tra- 
vanoore at an elevation of 4,000 feet in dense forest. I saw one other 
specimen on the same day. Both wore on living trees. 

(148) THBRKiCKnYX ZEVLONicus. — The Common Indian Green 

Barbet. 

Blanford, No, 1008 ; Jerdon, No, 193. 

This Barbot is not common in the low country. 1 once shot one at 
4,000 foot elevation in tho hills. 

(149) Thkbkicrryx viridis— The Small Green Barbot. 

Blanford, No. 1010 ; Jerdon, No. .1 94. 

This is a very common bird, both in the low country and on tho hills at 
all elevations. “ The eggs of this Barbet are extremely difficult to obtain 
as the bird invariably chooses a dead tree in which to l)ore a hole for its 
nest. Sometimes these trees are of great growth and defy any attempts 
to climb them ; at others they are too slight to bear the weight of a man, 
and though I have seen dozens of nests and had young birds brought to 
me, I have never been able to get the eggs. Tlio birds never use tho 
nests again, but frequently return to the some tree, and as they often 
give up boring holes which they have commenced, it is not an unusual 
thing to see a tree with ten or fifteen holes in it. The breeding season 
extends from March to May.— jT. F, B.” 
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(150) Xanthol^ma HiEMATOOWPHALA.-^The Crhnson-breaBted 

Barbet. 

Blanford, No. 1019; Jerdon, No. 197. 

The Ooppersmitli is very oomraon throughout the low country and at 
times may be found on the hills up to 1,500 feet elevation. ** It breeds 
at elevations of 500^ to 1,500 feet, and I once obtained a couple of eggs 
in March from a hole in a tree at 1,500 feet elevation, not far from 
Courtalluni* The eggs were quite white and averaged 1‘0 X *66. — 
T. F. b:^ 

(151) Xanthol^'.ma malabarica — The Crimson-throated Barbet. 

Blanford^ No. 1020 ; Jerdon, No, 918. 

Mr. F. W. Bourdillon writes of this bird : ‘‘ This species is very 

common througliout the low country, and during the hot weather ascends 
the lower slopes of the hills. Its call, as JerJon mentions, is similar to 
that of the Crimson-broastod Barbet (X. hcBrnaiocephala)^ but the two are 
easy to bo distinguished from each other.*’ 

This is quite a mistakim description, and Mr. Bourdillon must have 
boon misled by hearing the notes of the Ooj)persmith. The Crimson- 
throated Barbet is cerUunly a forest bird and is confined to the hills. 
I have not mot with it in the low country, and my collector, though 
repeatedly sent to look for it, never secured a single specimen. 
Mr. W. Ogilvie Grant informs me that there is no specimen in 
the Hume collection in the British Museum sent by Mr. Bourdillon, 
but there is one from the (iirdamom Hills, sent by Mr. T. Elwes. 
I should therefore describe it as a rare bird found only in forest on 
the hills. 

Order ANISODACTYLI. 

Sub-order Coracle. 

Family Coraciadee. 

(152) Cora Cl AS indica. — The Indian Roller. 

Blanford, No. 1022 ; Jerdon^ No. 123. 

The Indian Roller is found only in the low country. It often haunts 
a particular spot, but it is nowhere very common, except perhaps at 
Cape Comorin, where in July 1901 there were a good number, and 
again in the same locality in December of that year. It is not found in 
forest nor on the hills. 
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( 153 ) Eubystomus orient A ns.—Th0 Broad-billed Roller. 

Blanford, No. 1025 ; Jerdon, No, 126. 

This is eminently a forest bird. I have only secured a single specimen 
in forest land, near Koni, at an elevation of about 300 feet. Mr. T. F. 
Bourdillon writes ; The Broad-billed Roller is a very remarkable bird 
and comes to us to breed, leaving Travancore again before the commence- 
ment of the monsoon. Pairs of these birds may be seen here and 
there throughout the length of the hills at elevations from 500 — 3,000 
feet, any time between September and the end of April ; but they are 
by no means common, though their curious chattering cry and eccentrio 
flight attract attention at once. Their nests are placed in holes of trees 
at about 30 — 40 feet from the ground, and contain throe white eggs, 
varying considerably in size and shape. 

Sub -order Mkropks. 

Family Meropidoc, 

(154) Mbrops vxridis.— The common Indian Bee-eater. 

Blanford, No, 1026 ; Jerdon, No, 117. 

This is one of the commonest and most numerous birds in the low 
country. 

(155) Mkrops philippinus. — The Bluo-tailed Bee-eater. 

Blanford, No, 1027; Jerdon, No, 118. 

This is a rare bird, and the Museum contains only one specimen shot 
near Trevandrum in August 1893. 

(156) Mblittophagus swinhou. — Tlie Chestnut-headed Bee-eater. 

Blatiford, No, 1030 ; Jerdon, No, 119. 

This Bee-eater is confined to the hills, where it is not uncommon in 
North Travancore about Pirmerd and the High Range. Breeds in 
February. 

(157) Nyctiornis athbrtoni, — The Blue-bearded Bee-eater. 

Blanford, No, 1031 ; Jerdon, No, 122. 

I have never come across this bird myself, but the Museum possesses 
some skins labelled Tra^"ancore, so I include it in my list. 

(158) Obrylk varia. — T he Indian Pied Kingfisher. 

Blanford, No, 1033 ; Jerdon, No, 136. 

Common along the backwaters. 
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(159) Alcbdo ispida. — The Common Kinpfiaher. 

Blanford, iVb. 10f35 ; Jerdon, No» 134* 

Common about the backwaters everywhere and also about tanks and 
ponds in the low country, but does not ascend the hills* Breeds in 
March. 

(160) ALOKno BKAVANt. — Beavaii^s Kingfisher. 

Blanford, iVo. 1036 ; Hume, No, 135 bis. 

This bird is only found in the neighbourhood of the streams at the 
foot of the hills, where it is not uncommon. 

(161) Pblargopsis gurxal. — The Brown-headed Stork-billed 

Kingfisher. 

Blanfordy No. 1043 ; Jerdon^ No, 127. 

Like the last, confined to the low country, forest and the foot of the 
hills, where it may occasionally ho found, though it is nowhere abundant. 
It frequents forest streams. Eggs of this bird, measuring 1*5 by 1*13, 
were brought to Mr. Bourdillon by hillmen in April. 

(162) Haloyon smyunkksis. — The White-breasted Kingfisher. 

Blanford, No, 1044 ; Jerdon, No, 129. 

This is about the commonest of the Kingfishers, and does not frequent 
the neighbourhood of streams only, but may bo found in compounds 
well away from water. It is easily kept in captivity. It does not 
asceml the hills. I have more than once had the eggs of this King- 
fisher brought to me by the hillmen, who told mo the usual number 
of eggs is five, and that the nest is always placed in a hole on a river 
bank. The eggs are quite white, rather glossy and spherical. — T, F,B.^* 
Breeds? in April. 

(163) Halcyon pileata. — The Black-capped Kingfisher. 

Bianfordy No, 1045; Jerdon, No, 130, 

This is a nire Inrd ; one specimen only was brought to me alive, having 
lieen captured in a well in Trevandrum. 

Sub-order Bucerotks. 

Family Bucerotidre. 

(164) Dichockros bicornis.— The Great Hornbill. 

Blanfordy No, 1051 ; Jerdon^ No, 140, 

Not common, but very much in evidence when present. It is found 
throughout tho range. In captivity it is fearless and can hold its 
own with most dogs. It will eat rats readily. Having killed a rat, the 
bird passes it across and I>ack between its mandibles, and when it is thus 
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sufficiently elongated and soft. It tosses it up and swalloMrs it at one 
gulp. The casque is not ftilly fonn^ till nearly a year after the 
bird is hatched. 

Breeds in the holes of large forest trees, at u height of 80 — 50 feet 
from the ground, returning year after year to the same tree. It seems 
pretty well ascertained now that the female plasters herself up in the 
nest when she begins to incubate the eggs, and remains there till the 
young one is hatched, depending all the time on the male for food. 
During this time single birds alone are seen, and the nest may with a 
little difficulty be found by observing where the male returns when 
he has collected a sufficient quantity of food for his mate, I was 
shewn a nest in February which the birds were preparing, but they 
subsequently deserted it as a coffee clearing had been made dose by, 
and they seemed disturbed by such noises as the barking of dogs or the 
shouting of coolies. In the beginning of March I was fortunate enough 
to obtain an egg : it was of a very rough texture, and was no doubt 
originally white, but when I got it the egg was stained quite browm. 
The size of the egg was 2*5 X 1*79. — T. F. BF 
(165) Anthracockkos coRoyATXJS, — The Malabar Pied Horn bill, 
Blanford, No. 1052 ; Jerdon, No. 141. 

This bird is by no means common, but is locally distributed in forest 
land at the foot of the hills. The Museum possesses only one specimen 
shot about nine miles from Trevandrum. 

(166) Lophockbos griseus. — The Malabar Grey Ilornbill. 

Blanford, No. 1063 ; Jerdon, No. 145. 

This Hornbill is said by Blanford not to ascend the lulls of SoutJi- 
ern India above about 3,000 feet. It is commonest at this elevation, 
especially on the Cardamom Hills, but I have shot it at over 5,000 feet 
on the High Range and at 4,000 feet at Cbimanji in South Travancore. 

Sub-order UpupiE. 

Family Upupidije. 

(167) Upupa indica.— The Indian Hoopoe. 

Blanford, No. 1067 ; Jerdon, No. 255. 

The Hoopoe is commonest in the drier regions of the south in the 
low ooun^ry. During the hot weather about March it may be found 
in the hills even ascending the High Range. 
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Order MACROCHIRES. 

Sub-order Cypsbli. 

Family Cypselidce, 

Sub-family CypseUna\ 

(168) Cypselus MELBA. — The Alpine Swift. 

Bltinfordj No» 1068 ; Jerdo7i, No, 98. 

I have only shot these birds on the High Range, where they may be 
seen in numbers hawking insects through the smoke wherever the grass 
is being burnt. 

(1G9) Cypsblus affini«. — The Common Indian Swift. 

Blanford, No. 1073 ; Jerdon, No, 100. 

I have not come across this Swift myself, but my collectors found a 
colony breeding in January 1903 in the registrar’s office in North Parur 
in North Travanoore. They are looked upon as sacred, and permission 
bad to bo obtained to take specimens with their nests and eggs. 

(170) TAcmoRNia batassiknbis.— The Palm-Swift. 

Blanfordj No, 1075 ; Jerdon, No, 102. 

This little Swift is very abundant in South Travancore, where the fan- 
palm talcos the place of the ooooanut. A few may be met with about 
Trevaiidrum also. They utter a feeble twittering sound when on the 
wing. 

They breed from February to June. I have had the eggs brought 
to mo more than once. They are pure white and decidedly pointed, 
being, lik(3 all eggs belonging to this genus, semi-transparent.— T, F. 

(171) Ch/etura indica. — Tlve Brown-necked Spine-tail. 

Blanford, No, 1078 ; Jerdoii, No, 96. 

This fine Swift is not uncommon on the hills, where, however, they are 
more often heard than seen, as their flight is so swift that you hear only 
a rushing sound ordinarily, but at times they seem to play and the flight 
is then moderated. I only once got a really good chance of getting 
apocimens in March 1903 ; I found them in numbers playing in this way 
in open ground at Chinmnji at an elevation of 4,000 feet and was able 
to secure several. 

Breeds in April and May as I observed one of them flying with a 
straw in its mouth at the beginning of the former month, but whether it 
breeds within Travanoore or not I do not know as their power of flight 
is so enormous. It seems however probable. — T. F, JS.” 
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(172) COLLOCALIA FUOIPHAGA— The Indian Edible-nest Swiftlet. 

Blanford, No. 1081 ; Jerdon, No. 103. 

Common on the hills, where it is a resident. Breeds abundantly 
throughout the hills of Tra van core, sometimes in small colonies of four 
or five pairs and pometimes in larger colonies of as many hundreds. The 
nest is formed of moss stuck together with a gelatinous substance which 
often covers the whole of the interior of the nest, and with which it is 
securely attached to the rook. Tliey are often so, thickly placed together 
that it is very difficult to detach one of them without bringing away two 
or three others. The largest breeding place I know of is a cave situated 
at the base of a grass ridge at an elevation of about 2,300 feet in South 
Travancore. The greater number of the nests there when I visited it 
in March contained two pointeil oval white eggs.'* 

(173) Macroptkryx ooronata. — The Indian Crested Swift. 

Blanfordj No. 1086 ; Jerdon, No, 104. 

This Swift is by no means common ; the Museum contains a few 
specimens without locality, and 1 liuve only once had one brought to me 
by my collector, 

(174) Caprimulgus astaticus. — The Common Indian Nightjar. 

Blanford, No, 1091 ; Jerdon, No, 112. 

The Common Indian Nightjar, or Ice-bird, is very common in the low 
country throughout Travancore. 

(175) Capriwulgus maorurus, — Horsfield's Nightjar. 

Blanford^ No, 1093 ; Jerdofi, No, 1 11. 

I have only received two specimens of this bird, which were both shot 
on the High llange, I do not think it 0 (?curs in South Travancore. 

(176) Caprimulous indicub. — The Jungle Nightjar. 

Blanford, No, 1095 ; Jerdon, No, 107*108. 

Mr. F. W. Bourdlllon describes this Nightjar as a winter visitor, 
occurring rather abundantly from November to March and preferring 
open grass land at tlie edge of forest,’^ I think this is incorrect as 
regards the whole range. It is a winter visitor to the lower slopes of 
the hills, not during May, and later it is to be found on the High Bange, 
and as in Ceylon, as described by Colonel Legge, it appears to leave 
,the30 high regions for wanner districts during the cold nights of the 
opposite season.^' 

“ The nest of this very common bird, if it deserves the name, is merely 
a depression in the ground with possibly a few feathers to form a lining; 
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here it lays two eggs of a beautiful salmon colour indistinctly blotched 
and streaked with grey and darker salmon. The eggs are peculiarly 
cylindrical, either end being top or bottom. The breeding season extends 
from January to March. 

The average of several eggs is 1*1 x — T. F» 

(177) Lynoornis OKuvTNicEPS. — The Great-eared Nightjar. 

Blanford, No. 109G ; Ilunie^ No, 114 ter. 

This fine Nightjar is not uncommon about the foot of the hills in 
forest usually near water. They come out shortly after sunset and may 
be seen in flocks hawking. 

Sub-order Podargi. 

Family Podargidce, 

(178) Batrachostomus moniliger.— The Ceylonese Frogmouth. 

Blanfordj No, 1099 ; Jerdotij No. 105. 

This is a difficult bird to obtain as it is entirely nocturnal and frequents 
dense jungle. There is only one specimen in the Museum. 

It breeds at elevations of 2,000 — 3,000 feet from January to the end 
of February. My brother is the only person wIjo has ever succeeded 
in getting the nest of this very extraordinary bird with the young bird, 
but since then I have picked up the curious pad which forms the nest, 
though I should never have known what it was without seeing the other. 
The first nest was taken on 24th February and contained a young bird 
of about ten days’ old. Beneath the tree, which was a small sapling, 
were the remains of a white egg, evidently belonging to the above-men- 
tioned nest. The latter was placed in a fork about 12 feet from the 
ground, and was an abnost flat pad 3 inches in diameter, by nearly an 
inch in thickness, composed of a sort of felt which was really the bird’s 
down combined with moss, leaves, and small twigs, — 1\ F, B.” 

Order TROGONES. 

Family TROOoNiuiE. 

(179) Harpaotes FARCiATtis. — The Malabar Trogon. 

Blanford, No, 1100 ; Jerdoriy No. 115. 

Not uncommon in heavy forest from 1,000 feet upwards. A solitary 
bird whoso presence is often advertised by the low mewing sound it 
utters. 

It is very shy and retiring, keeping entirely to thick jungle, and 
owing to this habit its nest and eggs are very rarely met with, I 
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fotind one in March at an elevation of 2^00 feet at the edge of a thick 
jangle. It was placed at the top of a stump about 6 feet from the 
ground, and consisted simply of a few chips of rotten wood at the bottom 
of a hollow four inches deep which the bird had dug out of the stump. 
Here there lay two white eggs with tie very slightest tinge of ootFee 
colour, very glossy and round --indeed they in all respects resembled 
balls of rather old ivory. The eggs were 1*075 X *83 71 i? p 

1-0 X *92 

Order COCCYGES. 

Family Cuculid^. 

Sub-family Cttculm(e. 

(180) CucuLUS CANORU8. — The Cuckoo. 

Blanford, No* 1104 ; Jerdon, No. 199. 

A rare winter visitor. The Museum has one specimen, shot in 
Trevandrum in February 1893. 

(181) CuouLUS MiCBOPTBRUS. — The Indian Cuckoo. 

Blanford, No. 1107 ; Jerdon, No. 203. 

The Museum contains two specimens only of this Cuckoo, both shot 
in the low country, one in February and one in May. I have never 
met with it in the hills. It’frequents forest, and its loud cry may be 
heard in April and May, especially towards dusk. 

(182) Hihroooooyx varius. — The Common Hawk -Cuckoo. 

Blan/ordf No. 1109 ; Jerdon, No. 205. 

This is a very common bird in the low country and about the foot 
of the hills. I have only once seen one at 2,000 feet elevation ; it 
usually keeps to the lower slopes. It is a resident and throughout the 
hot weather (March to May) its exasperating cry may be hoard by night 
as well as by day. In Travancore it goes by the name of the Brain- 
fever bird. 

(183). Cacom ANTIS Passkrinus. — The Indian Plaintive Cuckoo. 

Blanford, No. 1112 ; Jerdon, No. 208. 

The Museum possesses only two specimens of this Cuckoo, both shot in 
April in forest in the low country. I know nothing of its habits. 

(184) Pknthoobryx bonnbbati.— The Banded Bay Cuckoo. 

Blanford, No. 1114; Jerdon, No. 202. 

This bird is said to be common in the forests near the Malabar Coast* 
This does not apply to Travancore, where it is decidedly rare. 
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(185) SuRNicuLUS LU0UBBI8. — The Drongo Cuckoo* 

Blanfordy No. 1117 ; Jerdo7i^ No, 210. 

The Drongo Cuckoo is not uncommon in the low country in South 
Triivancoro, whore it may })0 found in open forest land. I believe it is a 
resident, 

(186) CJoooysTBS jacobinus. — The Piod Crestal Cuckoo. 

Blatkford, No, 1118 ; Jerdon, No, 212. 

This fine Cuckoo is a resident and is fairly common in the low 
country, more especially in the extreme south, frequenting low scrub 
and o[»on country where there are bushes. It is usually found singly. 

(187) CoccYHTKS coROMANDas. — Tho lled-winged Crested Cuckoo. 

Blanford, No, 1119 ; Jerdon, No, 213. 

This bird is a rare visitor to the hills in winter. The Museum possesses 
two specimens, shot at 2,500 and 4,000 feet respectively, in South 
Tnvvancore. 

Sub-family Phjenkophaince, 

(188) Eudynamis HONORAi'A. — Tho Indian Koel, 

Bkmford, No, 1120 ; Jerdofi, No, 214. 

The Koel is not a very common bird in Travancorc. It is resilient and 
may be found occasionally in the hills as well as in the low country, 

(189) Rhopopytjss viuidirortrts. — Tho 8malIGroen-billed Malkoha. 

Blanfordy No, 1122 ; Jerdon, No, 216. 

Not uncommon about tho foot of the hills in o])on forest. It is said 
not to ascend the hills, but I have shot it at Pirmerd at 3,000 feet 
olovation, 

(190) Taococua lrschenaulti. — The Sirkoor Cuckoo. 

Blanfordy No, 1129 : Jerdotiy No, 219. 

This is a rare bird. The Museum has only one specimen, taken in tlie 
low country, 

(191) CfiNTRoniH SINENSIS.— The Common Coucal or (h*ow- 

Phoasant, 

Blanfordy No, 1130; Jerdotiy No, 217. 

Very abundant in the low country and about the foot of the liills. 
Travanooro birds have tho inter-soujmlars black. 

Mr. Bourdillon writes that ho has had the eggs of this bird brought 
to him in Jiulo and in August, but has not taken the nest 1 im elf. 
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(192) (Jbntropus bkngalknsis* — The I-iosser OouciU. 

Blanford, No, 1133; Jerdon, No. 218. 

Not unconimon in the hills, where it frequents grass land. 

Ordkb PSITTACI. 

(193) PALiKORNis TORQUATUS. — Tho Rose-pingod Paroquet. 

Blanford, No, 1138 ; Jerdon, No^ 148. 

Very common throughout the low country. Breeds in February 
and March. 

(194) PALA20BN1S CYANOCEPUALUS. — Tho Wostom Blossom-betideil 

Paroquet. 

Blanford, No, 1139 ; Jerdon, No, 149^ 

Common in the low couni ry wherever there is forest, and also at the 
foot of the hills, which it does not ascend. Breeds in March. 

(195) Pal/Eornis coiUMnoiDKS. — Tho Bluo-wingcd Paroquet. 

Blanford, No. 1143 ; Jerdon, No, 151. 

Common on tho hills not ascending above 3,000 feet in the south, 
but found at 5,000 feet elevation on the High Range. “ Towards the 
end of tho year shrieking flocks of paroquets, which abound at ele- 
vations of 1,500 to 3,000 f(^ot, pair off and begin to select sites for their 
future homes, Tho site chosen is invariably a hole in a tree, usually 
the Iron-wood Iron {Me.ma ferrea) at a height of from JG — 100 feet 
from the grountl. Here the eggs, usually four in number, are depositoil 
in January or tho beginning of February, Tho eggs are pure white, 
rather rough and decidedly thick for their size. There is no attempt 
at a nest, the eggs being simply laid on tho bare wood, which nmy 
sometimes bo a little smoothed for their reception, anil the same hole ia 
frequently used again. The average of seven eggs is 1*08 X '88. 
— T. F. B, 

(I9C) Loricuus VERNAu«.--Tho Indian Loriquet. 

Blanford, No, 1150 ; Jerdo7i, No, 153. 

Common on the hills, descending to lower elevations than tho last. 
Broods in March and Aj>ril. 

One nest I found was at the top of a hollow stump over which a 
creeper was growing, which formed a sort of cover. It w^as about 15 
feet from the ground and contained three very hard set eggs, white and 
not gIos.sy. This was at an elevation cf 2,000 feet. Tlio eggs averaged 
*73 X '58-7\/\2i.’^ 
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Order STIUGES. 

Family Strigid^tV:. 

(197) Strix flammea. — The Barn-owl or Scroech-owl. 

Bliinfonl^ No. 1 152 ; Jerdon, No, GO. 

The Barn-owl is loiinJ oomsionally in the low country about human 
habitations. It broods in Docombor and January. 

Family Asionid-^e. 

Sub-family Asiotimw, 

(198) Auio ACCIPITRINTTS. — The Short-eared Owl. 

Blanford, No, 1157 ; Jerdon^ No, G8. 

I have mjvor come across this bird. Mr. F. W. BounUllon shot a 
single spoclinen while hawking at rnid-day in bright sunshiiu) at 4,000 
feet elevation In the end of December.’^ 

(199) Syrnium ocellatum. — The Mottlml Wood-owl. 

Bla7ifordf No* 1161 ; Jerdon, No. C5. 

Two specimens were shot by my collectors jit Peruml)alam, an island 
in the Verubanad lake, in January 1903. The contents of their stomachs 
consisted of crabs and beetles. Tt is fairly common from Arukkutty 
to Vycomo. Eggs of this bird were brought to Mr. Bourdillon by the 
hillmen in June. 

Sub-Family Duhoninoe. 

(200) . Kktupa zbylonensis, — The Brown Fish-owl. 

Blanford^ No, 1164 ; Jerdo'n, No, 72. 

Common in forest land in the low country near the sea coast. Breeds 
in March and April. The Public Gardens possess specimens that have 
been ten years in captivity. 

(201). Huhca nkfatenkis. — The Forest Eagle-owd. 

Blanfordj No, 1170 ; Jerdoji^ No, 71. 

This grand bird is not common. Two specimens, taken alive in the 
low country in forest, lived for some years in the Public Gardens. 
Another was shot on the High Range and presented to the Museum. 

(202). Scops dakkamcena. — The Collared Scops-owl. 

Blanfordf No. 1178 ; Jerdon^ No. 75. 

A very common bird throughout the low country. It does not 
ascend the hills. 
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(203) Athbnb brama* — T he Spotted Owlet. 

Dlanford, No. 1180 ; Jerdon, No. 76. 

Another very common bird in the low country, especially so at Cape 
Comorin, where numbers may be mot with in the old ruins of the for-* 
tifiod ‘^Travancore Linos.” Breeds in March and April. It does not 
ascend the hills. Eggs taken by hillmen wore brought to Mr. Bour- 
dillon in April. They measure Ijxl^. 

(204) Glauciduim radiatum.— The Jungle Owlet. 

Blanford, No. 1184 ; Jerdon, No. 77. 

This owlet is conunon both in the low country and the lower slopes 
of the hills, sometimes ascending them as high as 2,500 feet. It breeds 
ill April. 

(205) NtNOx SCUTULATA.^ Tlie Brown Hawk-owl. 

Blanfordy No. 1187 ; Jerdon, No. 81. 

Not uncommon in the hills at about 2,000 to 2,500 feet elevation. 
Occurs also in forest land in the low country. Its cry is a sort of 
double hoot. This can be easily imitated, and the birds will answer and 
bo attracted by calling thorn in tins way. Eggs of this bird were 
brought to Mr. Bourdillon by the hillmen in February. Tliey measure 
Ig X ih 

Order ACCIPITRES. 

Family PANDioNiPii!:. 

(206) Pandion hallctus. — The Osprey. 

Blanford, No. 1189 ; Jerdon, No. 40. 

A cold weather visitor to the lakes near the coast, where specimens 
may not uncommonly be seen dropping into the water from time to time, 
causing a great commotion. 

Family Vulturid^. 

(207) Otogyps calvus. — T he Black Vulture or Pondicherry Vulture. 

Blanford, No. 1191 ; Jerdon, No. 2. 

A single specimen of this fine vulture was sent to mo alive from 
Colasagram, a locality close to the hills in South Travancore. 

(208) CfYPS iNDicus. — The Indian Long-billed Vulture. 

Blanford, No. 1194 ; Jerdon, No. 4. 

This is apparently a rare bird ; a live specimen was brought from 
Nagercoil, and this is the only locality where it has been obtained in 
Travancore. 
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(209) PssuDoayps bbnoalknsis — Tho Indian White-backed 

Vulture. 

Dlanfordf jYe. 1190 ; Jerdotiy JtHo. 5. 

This is tho only vulture that is common in Travanoore, where it may 
bo found both in the low country and on the hills. 

“ Breeds in colonies, building its nest, a huge pile of sticks, in trees, 
and often at no great height from the ground. A colony of those birds 
used to build regularly every year in a bit of forest adjoining Oliver’s 
estate in the Ashamboo hills in South Travanoore, but since tho forest 
has been cleared for cotfoo they have entirely deserted it. The breeding 
season in Travancoro is from February to April. — T, F» B.** 

(210) Nkophron ginginianus. — The Smaller White Scavenger 

Vulture. 

Blariford, No» 1197 ; Jerdon^ No. 0. 

I have only met with this bird in the dry district in the extreme soutli 
where it is common about Nagercoil. 

Family FALcoNiDiE. 

Sub-family Falconm<f^. 

(211) IIiKuyKTUs PKNNATUS. — The Booted Eagle. 

Blanfordj No. 1208; Jerdon^ No. 31. 

An ooctisional winter visitor. The Museum possesses only one 
specimen, shot in Trevandrum in February. 

(212) liOPHOTRioRcms KIENERI. — The Rufous-bollicd Hawk Eagle. 

Blanfordy No. 1209 ; Jerdun, No. 37. 

A rare bird. Mr. F. W. Bourdillon had one given to him by a friend 
who shot it at an elevation of 2,200 feet while in the act of swooping at 
a chicken. Mr. Bourdillon further says: — “Not long after obtaining 
this specimen an eagle flow past me, while I was riding, which, from its 
deep chestnut-coloured belly, I have no doubt belonged to this same 
species.” 

1 shot one at tho foot of the hills in South Travanoore in April 1901. 

(213) IcTiN.ETUS MALAYKNsia.— The Black Eagle. 

Blanfordj No. 1210 ; JerdoUj No. 32. 

A fairly common bird and resident. It may be seen soaring just 
above tho tops of the trees from 500 feet elevation upwards through- 
out the hills extending to the High Range. “ Breeds on clifls at eleva- 
tion of 2,000 feet and upwards. I once found the nest of these birds on 
the lodge of a cliff of no very great height, but the nest was in such a 
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position that, though I got very noar it, I was unable quite to reach it. 
The birds brood in January and February, and lay from one to three 
eggs, which are greyish white, somolimes sparingly, sometimes profusely, 
blotched and mottle<] with brownish red. 

The eggs average 2*6 X 1*95 inches. — 

(214) SpiziETUS CIRBHATUS.— The Crested Hawk Eagfe, 
Blanfordy JNo. 1211 ; Jerdon, Bo. 35. 

Common in the low country, less so on the hills. It is very destruc- 
tive to poultry, as it takes its station on the top of a high tree, and day 
after day, unless hunted away, will swoop down and carry off a fowl. 
Breeds in March. 

(215) SnziETtTS KBLAARTI.— Loggers Hawk Eagle. 

Blanfordy No. 1214. 

Found only on the hills, and that rarely. I have never shot one, but 
Mr. Bourdillon got two specimens at 2,500 feet elevation. 

(21G) Spilornis chekla, — The Crested Serpent Eagle. 
Blanford, No. 1217 ; Jerdoriy No. 39. 

Fairly common in the low country and also on the hills. Two have 
lived in captivity in the Public Gardens in Trevandrum for some years. 
They feed readily on raw meat. 

(217) Butastur tbbsa. — The White-Eyed Buzzard-Eagle. 
Blanford, No. 1220 ; Jerdon^ No. 39. 

This bird is said to be rare in Southern India. This is not so as 
regards South Travancore, where it is not uncommon in the low country 
but does not ascend the hills. 

(218) Hauastur INDUS. — The Brahminy Kite. 

Blan/ord, No, 1228 ; Jerdon, No. 55. 

Common all over the low country and occasionally found in the 
hills during the hot season. Broods in January and February. 

(219) Milvus govinda. — ^Tho Common Pariah Kite, 

Blanford, No, 1229 ; Jerdon, No, 56. 

Abundant in the low country and common ,in the hills during the 
hot season. Breeds usually during February and March. 

(220) Elanus ojlrulkus.— T he Black-winged Kite. 

Blanfordy No. 1232 ; Jerdon, No. 59. 

I believe this to be only a winter visitor. One specimen was shot in 
Trevandrum in March. Another I saw in open grass land at Sastam- 
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cottft ill tho low country near Quilon, also in March. It was hovering 
like a Kesinl, stooped and came foot foremost to the ground. I shot it 
as it rose and found a lizard in its claws. 

(221) Circus macrurus. — The Pale Harrier. 

Blanfordj No. 1233 ; Jerdon^ No. 51. 

A winter visitor both to the low country and the hills from November 
to February. I have shot it in paddy fields round Trovandrum and in 
grass land on tho High Range at fi,000 foot. 

(222) Circus cinbracrus. — Montagu’s Harrier. 

Blanford^ No. 1234 ; Jcrdon, No. 52, 

Like tho last, Montagu’s Harrier may bo found in winter both in tho 
hiJls and on tho plains. It arrives however about a month later. 

(223) Circus mklanoleucus. — Tho Piod Harrier. 

Blanford^ No. 123(5 ; Jerdon^ No. 53. 

This is an occasional visitor and not so common as the last two. It 
frequents the low country as well as the hills. It stays later than they 
do as I have seen specimens in the beginning of April, 

(224) Circus jeruoinosus. — The Marsh Harrier. 

Blanfordy No. 1237 ; Jerdon^ No. 54. 

This is the commonest of the Harriers, and like tho rest a winter visit or. 
It frequents paddy fields in the low country from ()(5tober to April, but 
does not ascend the hills, 

(225) Butko dkskrtorum. — The Common Buzzard. 

Blanford, No. 1241 ; Jerdon^ No. 47. 

I have often seen these birds on the grass land at Ponmudi, but the 
Museum possesses no specjiinen. Mr, F. W. Bourdillon sjiys of it: — 

A winter visitor, seems to bo not uncommon during Docmmber, January 
and February, preferring high open country, whore two or tliree may bo 
seen stodily quartering the ground and occa^icnally pouncing on scmc^ 
mouse or lizard. I have seen them perch both on trocw and on stones, 
and once saw one as low as 2,000 feet elevation, where it was boating 
backwards and forwards over a field of young coffee.” 

(226) Astur badius. — Tho Shikar, 

Blanford, No. 1244 ; Jerdon, No. 23. 

A resident, and very common in tho low country and at the foot of 
the hills. It occasionally ascends them, but only whore there is opui 
land. Breeds profusely in tho plains from March In June, in this 
res[)ect dificring from other birds of prey which have finished - breeding 
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long ere this. The nest is always pluoeJ on a tree and contains from 
tlirae to four eggs, pale bluish-white without any markings and of that 
peculiar roughbh texture seen in the eggs of goshawks and simrrow- 
hawks. The average of four eggs is 1*6 X 1*24. — 2\ F. 2?.” 

(227) Lophospizias trivirgatus. — The Crested Goshawk. 

Blanford, JVo. 1246 ; Jerdon, Ho, 22. 

This fine hawk, though resident, is by no means common. It keeps 
to the forest-clad hills and is seldom seen away from thorn. It breeds 
in our forests at elevations of 1,500 to 2,000 feet above sea-level. I have 
twice taken their nests. On the first occasion I observed a bird fly off 
a nost about 30 feet from the ground, and as I ha<l no oooly with mo 
and the tree was not a difficult one I went up to the nest myself. Tfie 
nost was a frame-work of sticks, larger at the bottom and gradually 
decreasing in size, with a lining of leaves, the last additions, which wore 
those of tlie Iron-wood tree (Meisua ferrea), being quite fresh. It mea- 
sured 18 inches in diameter and contained two slightly set eggs. These 
were of a rough texture, and when held up to the light seemed to have 
a slightly greenish tinge. The ground colour was white and they had 
a few very slight brown marks, but as a rule seemed like magnified 
specimens of Brdastur teesa. This was in March. The second nest, 
which I found in April, contained a couple of young birds, and it is to 
be noted that the colour of their eyes was a fine dark brown, contrasting 
with those of adult birds, which are bright yellow.— T. F, BJ^ 

(228) Accipiteu nikus.— The Sparrow-Hawk. 

Blanford, No, 1247 ; Jenlon, No, 24. 

I have not come across this bird myself, nor is there a specimen in 
the Musoum. It is a rare winter visitor, as Mr. F. W. Bourdillon 
secured only one on the hills, which was a noi\rly adult female. 

(229) Pernis ORtsTATUS. — The Crested Honey-Buzzard. 

Blanford, No, 1249; Jerdon, No, 57. 

This I should say is also a rare winter visitor. I socuroil a single speci- 
men at Pirmerd near the PeryaJir dam in January 1901. 

(230) Faloo pebegrinus. — The Peregrine Falcon. 

Blanford, No, 1254 ; Jerdon, No, 8. 

My collectors setmrotl a single specimen on the backwaters of North 
Tnwanoore in December 1903, and saw a second also near the backwater 
at Quilon. 
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(231) Falco pbrrgiunator.— The Shihin Falcon, 

Stanford, jYo. 1255; Jerdon, No. 9. 

A single speoinion of this fine falcon was shot by Mr, Walch in 
Tirevandrum in November 1893, and sent to the Museum. 

(232) Faloo sisVERus. — The Indian Hobby, 

Stanford, No, 1261; Jerdon, No. 14. 

The Hobby may be seen on the hills and occasionally in the low 
country in the cold season. Mr. F. W. Bourdillon says of it ; — ‘‘ A winter 
visitor, though (without having taken a nest) 1 have reason to think it 
breeds here. Mr. T. F. Bourdillon writes : — ‘‘ Though I have never 
taken the eggs, I have little dou!)t that the Indian Hobby breeds with us. 
A pair of birds one year frequented a piece of forest on a very steep slope, 
and though I was unable to find the nest at the time, I afterwards found 
what I believe was their nest on a tree overhanging a precipit^e. The 
breeding season, as witli nearly all birds of prey, is early, and probably 
extends from January to March.’’ 

(233) Tinnuncujlus alaudartus, — The Kestrel. 

Blayford, No. 1265 ; Jerdon, No. 17. 

A common winter visitor to the hills. On one occasion I noticed a 
pair of old birds feeding their young in a nest perched on the lodge of 
an inaocossiWe rock at the elevation of 2,800 feet during the month of 
April, and since then I have satisfied myself tluit the birds do breed with 
us by the energy with which I have seen thorn driving away other birds 
of prey from the neighbourhood of their brooding places. — T. F. S.^^ 


( To he continued.) 
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NOTES ON SOME OP THE PLANTS INTRODUCED 
INTO THE VICTORIA GARDENS, BOMBAY, 

DURING THE PAST 8 YEARS. 

By Cavasji D. Mahaluxmivala. 

Part IV. 

( Read before the Natural History Society of Bombay on 
16^A June 1904.) 

51. Gbrbrra Jambsoni,* Bolus (Composite). — The Barberton or 
Transvaal Daisy. It is a dwarf herbaceous perennial native of the 
temperate or mountainous regions of South Africa. The leaves are 
largo, radical, leathery, dark green, arranged in a rosette, runcinately 
pinnatifid and toothed. Tlie flower heads are solitary, on a long naked 
and partially nodding stalk, resembling annual chrysanthemums in size 
and shape. The ray florets are dull yellow beneath and bright orange 
or flame coloured above. It baa boon flowering irregularly throughout 
the year, being found in flower in January, March, July, &c. The 
plant was purchased in January 1898 from the Agri-Horticultural 
Society of India, Cidcutta, and thrives well in the conservatory, but 
not so well in the open border, as it cannot bear direct exposure to the 
sun, especially in the hot weather. It can bo propagated from seeds and 
by side-shoots, but is found ditficult to propagate as it does not seed or 
very scantily, and the side shoots are very few and produced at very 
long intervals. 

52. Worm! a Burbidgki t Ilooh /. (DiLLKNiACBiE). — It is said 
to be a tree of Borneo, but the plant I have lately got appears to be 
a shrub, is not more tliun a foot high and has alremly flowered. The 
leaves are large, elliptic, the base of the leaves running down to the 
winged petiole which clasps the stem at the liase. The flowers are pale 
golden yellow, about 3 inches in diameter, with white stamens in many 
series. It is said to be propagated from seeds and with some difficulty 
from cuttings, but the plant in the gardens is yet too small for pro- 
pagation. It was received in exchange from the Superintendent, Royal 
Botanic Gardens, Calcutta, in February 1903, and has produced a few 
flowers in June and July. 

* The genuB \h named in hononr of Hr. Gerber, a German natural let, and the apeoific name 
after Mr. B. JumoBoa who is said to have disooTerod the variety in TranivaaL near 
Barberton, in I8S7. 

t The genua it named after Olani Wormins, a^famona Baniah pbiioaopher and nataraliai, 
and the apecidc name after Burbidge. 
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53. TnJNHA iETHioPiOA ,♦ Kotschy (Labiatjb).— It is a hoary 
shrub of tropical Africa, growing to a height of about 6 feet. The leaves 
are small, opposite, petiolod, ovate, narrowed at the base, and emarginate 
and muoronate. The flowers are copiously produced, axillary, fragrant, 
the scent being almost like that of violets ; calyx large, two-lipped, 
covering the tube of the corolla ; corolla also two-lippod, and of a dark 
maroon-purple colour. The fruit consists of four separate winged nutlets 
closed in the enlarged and inflated calyx. It can be easily propagated 
from seeds or by cuttings, by which latter method the plant has been 
easily propagated hero. It was purchased from the Government Agri- 
Ilorticultural Gardens, Lucknow, in January 1900, and seems to do well 
here, flowering occasionally in the rains and throughout the cold season. 

54. Aoacia HousTOKif (LEGUMtNOSiK). — It is an ornamental 
shrub, native of Mexico, growing to a height of about 7 or 8 feet. The 
loaves are handsome, bipinnate with the small narrow leaflets set like 
the teeth of a comb. The crimson flowers of the bottle-brush form are 
produced in globose heads during the rains and in the cold weather ; 
the calyx and corolla are hairy, light brown, but the petals are perfectly 
white inside, forming a conspicuous background to the numerous, long, 
rosy-purple stamens. The plant does not seed hero and is propagated 
by gooties only. It was purohasml from the Agri-Horticultural Society 
of India, Calcutta, in January 1898, and seems to thrive well in Bombay. 

55. Calliandka h^matocephala,! Hassk. (LsGUMiKoSiE).— Tlie 
habitat of this shrub is uncertain, but it is probably a native of tropical 
America. The leaves are bipinnate with seven to ten pairs of small 
opposite pinnules. It bears in the cold season numerous heads of lovely 
blood-red bottle-brush like flowers composed chiefly of the numerous, 
radiating, blootl-rod stamens. It is said to seed sparingly, and has not 
seeded here yet, but has been propagated by cuttings and gooties. The 
plant was purchased from a local nursery in Bombay in March ] 901, and 
seems to thrive well. This plant boars a great resemblance in habit, 
&o., to Acacia IJoustoni described above. 

* The genus is named after Mdlle. Tiimd, a Nile Toyager, and the specifio name meaca 
African. 

t The generic name is derired from acus^ a needle, on account of many of the species 
being furnished with epinee, though the plant detcribod here ie unarmed, and the epocific 
name afiter HouMton. 

{The generic name is derived from^a^/<Wi beauty, and androt, 9, stamen, referring to 
the elaguui long silky stamens, and the specific name means bloody-beaded ” in reference 
ie the colour of the stamens, which are the most conspicnous part of the flower. 
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56. Acacia aubioulifobmis * (LBauMjNOSiE), — A rapid growing 
trv, 3 , native of Australia. It is very ornamental with its shiny scimitar- 
shaped leaves 6" X and sweet scented small yellow flcwers in terminal 
spikes. It can be readily propagated from seeds. Plants were raised 
from seeds presented by the Superintendent, Agri-Horticultural Society, 
Madras, in May 1898, and seem to do well here, flowering during the 
rainy season. 

57. BrUNFBLSIA LAnFOLU,t Benth. (ScnoPHULABU0E45).— - It is an 
elegant perennial shrub about 3 feet high, native of Brazil, much resemb- 
ling in habit but not so free-flowering as B, Americana^ which is a taller 
shrub, producing throughout the year yellowish flowers afterwards turn- 
ing white. The leaves are alternate, about 3* X of a refreshing 
green colour. The flowers produced throughout the rains and the cold 
weather are terminal, salver shaped, about 1^" in diameter, fragrant, 
purple coloured at first with a distinct white eye, turning lila({ later on. 
It has been propagated by layers or gootios. The plant w^as purclmseil 
from the Government Agri- Horticultural Gardens, Lucknow, in Janu- 
ary 1900, and thrives weH here, flowering twice a year, in the rains and 
again in the cold weather, 

58. SOLIDAOO OAKADBNSis,t 1/. (CoMroHiT^).— Canadian Golden 
Bod. It is a North American hardy perennial herb, commonly grown 
in English shrubberies and reputed to possess vulnerary (jualities. 
The leaves are alternate, lanceolate, acuminate, sharply toothed, downy 
beneath and rough above. The flower heads are very small, one-sided, 
in numerous crowded terminal panicles of short, bright yellow florets. 
It is easily propagated by division, as it spreads very rapidly where 
planted, and is required to bo kept in check if planted in a mixed border. 
The plant was purchased from the Agri-Horticultural Society of India, 
Calcutta, in February 1898, and thrives well here, flowering almost 
throughout the year. It is a straggling plant, growing rapidly in the 
rainy season with tall branches. The growth, however, gradually 
becomes dwarfer during the cold season, and it takes a short rest in 
the hot weather before starting again into growth. 

* The generic nj»me is derived from qcim, a needle, on account of many of the species being 
furnisbea with sp.'nes, tbongh the plant descried here is unarmed, and the specific name 
means ear>lap -shaped ” probably from the form of (be leaves. 

t The genus in named after Otto Brnufels, a physician of Mentz, and the specific name 
means broad leaved." 

I The generic name is derived from Latin to join or make whoie, alluding to its 

reputed valnenry qualities, and the spectfio name means ** Csnadian, ** from iu native 
habitat. 
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59. Panax Balfourii^ (Araliacfjb).— It is an elegant thongli 
rather stiff looking plant of dwarf growth, native of New Caledonia, 
ornamental on account of its large orbicular, variegated leaves, scalloped 
and serrated at the edge, light green, blotched and margined with 
creamy white. It has been propagated by gooties and cuttings. The 
plant was received in exchange from the Superintendent, State Gardens, 
Baroda, in November 1901, and seems to do well here. 

60. Kopsia FBUTiCOSAt, Dc, — (Syn. Cerbora friiticosa), 

tApoCYNACBi®).— It is a largo spreading evergreen shrub, native of 
India and Malay Peninsula. Tlie leaves are opposite, olli])tic, 

narrowed into a very short petiole, shining green above, paler Ijoneath 
and thinly coriaceous. The flowers are handsome, salver-shaped, light 
pink at first with a distinct red eye, turning white later on, resembling 
very much those of Vinca rosea. It has been propagated by layers or 
gooties. The plant was piirchased from the Agri-IIorti(;ultural Society 
of India, (Jalcutta, in January 1898, and seems to do well hero, 

61. Nandina DOMK8TiCA,t TVit. (Bkrberide.b). — Sacrod Bamboo of 
China. A very handsome, compact, many stemmed, erect, evergreen shrub 
of (Jhina and Japan, growing to a height of about 7 feet. The foliage, 
which is very ornamental and graceful, is decompound with sheathing 
jietioles at the base, and each of the several branches (jonsisting of 6 pairs 
of leaves which are often trifoliate. It is very useful for decoration, and 
makes a good substitute for ferns when the latter are not avaikble. Tlia 
flowers are said to bo white with yellow anthers, of no great beauty, 
borne on upright branching spikes, and its bright scarlet berries, contrast- 
ing with the dark shining leaves, are said to add much to the beauty of 
the plant at fruiting time ; but the plant has not yet flowered or fruited 
here. It can l)e propagated by division or by cuttings. The plant was 
purchased from the Government Agri-IIorticultural Gardens, Lucknow, 
in January 1900, the one obtained in August 1899 from the Calcutta 
Agri-Horticultural Society of India having been lost, and is doing well 
here. It forms a good specimen on a lawn and is suitalde for vases also. 

* Tbo generic name in derived from «n old Greek name need by Theopbrastoa and akin 
to panakeSf a panacea or remedy for all complainte, applied to tbe geuns in reference to 
the Btimnlant drug, Ginseog. derived from one or two speoioa of it ; and tbo specitic name 
IB after Balfour. 

t The genat ia named after Jan Eops, ProfcMor in Utrecht, and tbe epecifio name 
meaoN ^ sbrobby.’* 

t The name ie derived from Nandin, the vernacalar name of the ihrab m Japan, and tbe 
apecifio name meant domoBtio.'* 
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62. Habknaria Susanna, ^ R. Br, (OROHiDBi®),— A very handsome, 
tall, herbaceous, terrestrial orchid, native of India and China. The leaves 
are large, ovate-oblong, 9" X 4" with sheathing bases, imbricating 
(overlapping) up to the flowers. Stems about 4 feet high. The flowers 
are Large in 3 to 5 flowered racemes, white, fragrant, with a long 
spur and the side lobes of the lip very broad and pectinate (comb- 
like). The plant was received in exchange from the garden of the 
College of Science, Poona, through Professor Page, in July 1899, 
and some more afterwards from the Superintendent, Empress Gardens, 
Poona, in August 1901, and from LanouH through Mr. Ghaswalla. 
The tubers start into growth at the beginning of the monsoons, and 
after flowering at the end of the rains, they gradually dry down and are 
at rest in the cold and hot seasons. 

63. Fious PABaBLLX,t Veitch (Urtioaor.®).— It is a largo variegated 
shrub of Polynesia, It is ornamental simply on account of its leaves 
which are largo, S'' X 5", hispid, oblique, oblong, acuminate, serrated, 
bright green and irregularly blotched with ivory white, which give 
the plant a striking appearance. It can be propagated by cuttings. 
The plant was presented by the Superintendent, State Gardens, Baroda, 
in December 1896, and thrives well hero. This plant seems to be 
grown in England as a decorative greenhouse shrub, but in South Africa 
it is reported to be growing into a noble tree about 25 feet high, Tlie 
plants planted in the Victoria Gardens have not yet grown more than 
about 6 feet high. 

* The generic name is derived from halena^ s thong or strap) on aoconnt of the long 
etrap^haped spar, and Iho specltie name after Snsanna, probably from its Heb, meaning 
of lily. 

t The generic name is derived from the old Latin name akin to the Greek tfukon or luken, 
a lig, and the speoiiic name after Faroell. 
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TWO NOTORIOUS INSECT PESTS. 

By R. S. Holb, I.F.S., F.C.H., F.L.S., F.E.S., 
Officiatxnq Dkputy Conskrvator of Forests, 

With Plates A to E. 

(' Read before ihe Bombay Natural Hidory Sooiet y 
on l^th June 1904.) 

1. So for as our knowledge at present extends, the two most 
dangerous insect enemies of the famous teak tree, Tectona yrandia, in 
India and Burma are the two moths known, respectively, as Ryrauda 
machceralU ( syn. Paliya damastesalis ) and Jlyhlwa puera, 

2. My attention was first attracted to the great damage wrought 
by these insects in the teak forests of the Central Provinces in 1898, 
and since then I have endeavoured to collect as much information as 
possible about them and their way of life. The following notes have 
been compiled from observations made in the Uamoh and Jubhul- 
pore districts of the Central Provinces during the period 1898 — 1902. 
Official work and tlie necessity of being constantly in (;amp have 
raaile it impossible for me either to devote as much time as I should 
have liked to these insects and their attacks, or to breed and keep 
under continual observation a sufficient number of specimens of each 
species, which will, I trust, be accepted as to some extent explain- 
ing the incompleteness of the notes and tlio imperfections of the 
illustrations which accompany them. I venture, how^ever, to put 
them forward as they are, seeing that my recent transfer from the 
teak region will make It impossible for mo to correct or supplement 
them for some time to come. 

3. Both these insects have a wide distribution, being found wherever 
teak forests occur in India and Burma. The climatic conditions 
under which the insects live in different localities, therefore, vary con- 
siderably, and the present notes, referring as they do to a very small 
area, require comparison with the results of observations mode in other 
localities, before we can hope to compile a complete life-history of those 
pests which will apply to all teak forests in India and Burma. This 
note will, I hope, in a small way, aid the preparation of an account of 
these pests which, when complete, should make it possible to adopt some 
plan of action by means of which the teak may be, to some exieni at all 
events, protected from them. 
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DESCRIPTION OF THE INSECT. 

A. Pyrwsta machceralis — 

4. Math . — Tho type is described in Hampson’s Moths, Vol. IV., 
r. 433. It is there noted that tlie hind wing has a orenulate postmetlial 
line, bent outwards between veins 5 and 3, along which it is retracted. 
In the large number of specimens examined by me I have been unable 
to trace this lino. Fig. I. represents the typo as commonly found in 
these forests. 

5. Egg.-^The eggs are small, round, greenish, gelatinous bodies 
which are usually laid singly on the backs of the young teak leaves 
close to a rib or small vein. 

6. Larva . — The mature larva is elongate, its length (in decimals 
of an inch) varying from 0*83 to 0*98 and its mid-diameter from 0*08 
to 0*11. Segments are 14 in number including the head. Segments 
2, 8 and 4 each carry a pair of true legs, and segments 7, 8, 9, 10 and 
14 each carry a pair of prolegs. (Colour of mature larva is sap-green 
above and pale below with two yellow dorsal lines, those lines being 
sometimes tinted with reddish-purple. Between those lines on each 
segment, from tho 5th to the 12th inclusive, are four yellow spots 
bearing dark-purple marks. On the 3rd and 4th segments only two 
such marks are conspicuous, while the 2nd has none, it being spotted 
with minute black specks. On each side, below the yellow dorsal lines, 
are light-coloured lateral marks tipped with purple, these being more 
or less indistinct, except on segnoents 3 and 4, where they are con- 
spicuous. The dorsal marks are generally crescent-shaped, the lateral 
marks being on a line with the first pair of dorsal marks on each 
segment. Head is yellow, and a few erect hairs are scattered over each 
segment. Fig. II. shows the mature larva, seen from above. On 
emerging from tho egg, the larva measures ^th of an inch in length 
and is active from the first. Its colour is then a dirty-white, which 
gradually changes to pale-green. The purple markings are usually 
not distinct until the larva is 5 or 6 days old, its colour then being 
bright sap-green above and yellow below. The construction of 
the cocoon usually occupies one day, and pupation takes place inside 
the cocoon, two days after the larva has slopped feeding. . During the 
hibernating stage, however, tho larva remains in tho cocoon for 22 
weeks, after which period pupation takes place as usual. Just before 
each change of skin the larva becomes torpiJ and contracts in 
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)iHze* At the same time its colour fades and becomes pale. Just before 
pupation the colour of the larva is a pale-yellow, the dark-purple 
markings being then very distinct and characteristic. 

7. Pupa. — Slender. Colour yellowish-brown, dark on back, pale 
to white in front, with a fow scattered bristles. On the top of the 
head, between the eyes, are two small dark bristles. At the point of 
the tail there is a minute hook, with two outwardly pointed branches. 
Figs# III. (a), III. (^) represent, respectively, the back and front view 
of the pupa. To determine the dimensions of the pujya, 51 normally 
developed specimens were measured, which showed that tlie length 
varied from 0*52 to 0*48 of an inch and the mid-diameter from 0*09 
to 0*13. 

B. Hyblcea pxwnt— 

8. Moth . — The typo is described in Ilainpson’s Moths, Vol. II., 
p. 371, and is represented in Fig. IV. Fig. IV (a) shows the upper side 
and Fig. IV (J>) the under side of the wings. The colouring and 
markings, however, vary oonsiJorably from those of the type in difi’oront 
specimens. From a number of moths collected by me in 1901, I selected 
eleven which showed the greatest variations, and sent them to Mr. 
De Nio6villo for opinion, pointing out that in minor details the colour- 
ing of some speoiinens approached that of llyhlcea constellata. Mr. 
De Nio^ville identified them all as IlyhUra pvera, remarking that the 
species is obviously a very variable one.’^ The ground colour of the 
thorax and forewing above is often ashy-grey and the forowing has 
frequently more or less extensive greenish, or yellowish-white, difl'uscd 
patches on the upper side, which are triangular in shape wlien the 
wings are closed. On the under side the costa and apex of the fore- 
\^ing, the whole of the hindwing, as well as the abdomen below and 
at the sides are sometimes suffused with crimson, whereas in the type, 
the underside of the abdomen is pale-yellow shaded with brown. 

9. Egg . — ^The eggs are striate, yellowish or greenish in colour, 
oblong, with long diameter 0*05 of an inch. Tlioy are somewhat trans^ 
parent, and the dark head of the young larva can be distinctly seen 
inside the egg, shortly before hatching. After hatching, the empty 
egg-shells ate colourless. 

10. They are laid singly on the back of the young leaves, generally 
in an angle between two veins, or where the lateral veins join the 
midrib. The youngest loaves are usually selected fur egg-laying, so 

n 
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that the young larva may have plenty of soft leaf tissue near at band* 
Fig. VIII. shows an egg on the baok of n leaflet of Millingtonia 
horiensis. 

11. Larm . — On emerging from the egg, the larva is pale-reddish or 
greenish-yellow in colour with a black head and dorsal blaok mark ou 
the first somite. It is then ^^th of an inch long and is active from 
the first. The colour of the dorsal surface gradually darkens and 
bejcomes greyish-green, the under surface being paler, the bead and 
dorsal band on the first somite being jet black. 

12. When about a week old, a change of skin takes place, after 

which the appearance of the larva entirely changes, the colouring now 
being practically that of the mature larva, which then remains but little 
changed until the end of the larval existence. The general colour is 
now dark purple-grey to blaok above and bright yellow to greyish-green 
below. The larva taken as the type, in Hampson's Moths, is described 
as follows : “ With a few short hairs ; dark purple-grey above, olive- 

green below, with dorsal and lateral white lines, a subdorsal series of 
minute white dots and rings, a series of black dots on lateral lino ; head 
and first somite black.^' Fig. V. show's the dorsal view and Fig, VI# 
the side view of the larva which appears to have been taken as the type. 

13. A reference to the illustration (Fig. V.) will show that a pale, in- 

distinct line runs along the centre of the Iwck, which I will designate (a) 
and that there are two clear white dorsal linos, one on each side 
of the central line (a) which wo will call (ec). Below these dorsal lines 
there is a clear white Lateral line, running along each side of the larva, 
just above the junction of the upj)er grey and lower yellow colour a» 
shown in Fig. VI. These lateral lines may be called The spaces 

between the central line (a) ami dorsal lines (cc), which I will call 

are practically the same colour as that portion of the sides between the 
lines (<Jc) and {dd). This upper part of the sides I have called (ee). 

As might have been expected in the case of an insect the imago of 
which is so variable, the colour of the larva also exhibits great variety# 
These variations are most marked in the case of the central dorsal line 
(a) and the adjacent si)aces (M). In some cases, line (a) instead of being 
})al 0 -grey or smoky is orange or flesh-coloured, the spaces (bb) being well 
marked and as dark as the upper part of the sides (^^). The flesh- 
coloured or orange line, in other specimens, gets gradually wider until, 
finally, it occupies the whole of the sjiaco covered by the central line 
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(a) and the adjoining spaces (W>), the orange colour then extending over 
the middle of the dorsal surface as far as the white lines (ec’) on either 
side. The spaces (bb) may be as dark as the upper part of the sides (ee), or 
they may be considerably palor, and their colour spreads transversely 
along the junction of two adjacent segments, thus more or less in- 
terrupting the central lino (a). All the <iolours hocomo pale shortly 
before pupation, and it is often difficult to determine to what extent the 
normal colouring has boon modified by this approaching change. 

14. I have by no meatis indicated all the variations of colour which 
the larva may present, hut tho most constant and r(unarkal)lo variations 
certainly appoat to bo with respect to tlic presence or absence of tho 
orange dorsal line and to tho extent of the space occupied by it when 
it is present ; and I particularly wish to emphasize the fa(;t that there 
appears to he a complete series of interinediat^e forms, uniting the two 
extremes, in which tho orange or flosh-colonred lino is entirely absent 
and in which this line occupies tho whole of dorsjd surface between tlio 
white linos (cc), respectively. 

15. Tho larva is shy and seldom exposes its whole body to view 
voluntarily. It usually oonstru(?ts for itself, among the leaves on which 
it feeds, a shelter in which it lies during the day and in tho neighbour- 
hood of which it feeds at night. Consequently it is somewhat difficult to 
measure it ; for, If measured when at rest, crouching in its shelter, tho 
measurements are too small, while it moves so quickly if disturbed that 
it is difficult to measure it when extended to its true length. Measure- 
ments recorded by me gave the length and mid-dinmeter in inches of 
the mature larva as 1*26 and 0*22, respectively. It tapers to both ends. 

16. Pupa. — Stout, colour bright brown to very dark purplish-brown 
or black, with a few s^jattered bristles. Tail sliort, obtuse, furnished at 
the extremity with a hook, like a minute gra])nel with several flukes 
or claws. Length and mid-diameter in inches 0*74 and 0*21, respect- 
ively. Fig. VII. represents the pupa, 

17. Tho above descriptions have been given in considerable detail 
for the following reasons : — 

(1) The descriptions of the eggs, larvec and pnpju at present on 
record are meagre and of little help in the identification of tho insects, 
while the work of preparing a complete account of the pests will clearly 
be greatly aided if observers are able to identify the insects in any stage 
of their existence. 
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(2) In tli3 caso of Ilt/blctia puera the moth is very variable amf 
tba colouring anJ markings often resemble those of Hyhlwa constellata^ 
The latter moth has recently been reported as athioking teak in Burma, 
in company with Ilybloia puera, and it is therefore possible that these 
insects may bo confused. In recording observations, with the object 

*of completing their several life-histories, it is clearly most important 
to make sure of the i<lentific.ation in each case, and it should be remem- 
hired that Tlfjhlcea constellata is separated from Hjjhlam puera by two 
main chara(!ter3 which appear to be constant and are as follows : — 

(a) //. constellata has the outer margin of the forewing excised 

below the apex and oxcurved at tlie centre, whereas in //. jniera the 
margin is evenly curved and not excused. 

(/>) //. constellata has in the anal angle, on the underside of the 

hindwing, a single black spot, whereas there are two such spots in 
H. puera, 

(3) Mr. Stebbing'*^ has recently separated a variety of TL puera 
which ho has provisionally named IL niijra, the i>rinclpal character 
relied on to distinguisli tlie variety being the dark (udour of the dorsal 
surface of the larva and the absence of any flesh-coloured dorsal line. 
In the larval description given above I have shown that there exists a 
complete series of intormotliate forms, uniting the dark-coloured larva 
with no flesh-coloured stripe with the larva in which this stripe covers the 
whole of the dorsal surfacro between the dorsal white lines. With such a 
variable insect I cannot but think that it will ultimately prove impos- 
sible to regard IT, ivgra as a well-marked or important variety, and that, 
therefore, it is inadvisable to attempt to classify it separately, at all events 
in the present state of our knowledge. So far as is known at present 
also, the life-history, and relation of the variety to the forest, differ in 
no particular from those of the type. 

LIFE HISTORY. 

I. Larval F’cco-plant. 

A. Pyransia machoeralis — 

18. Personally, I have never found the larva) feeding on any plant 
other than the teak tree. It is remarkable, however, that, in the case 
of the individuals bred by me, the moths appeared, at the end of the 
hibernating stage in the month of April, although in the dry forests to 

• Departmental Notes on Insects that affect Forestry, by E, P. S«ebbing> F.LA.# F.V jk, 
lio. 2 CalcttttR, 1908^ pp, 29<— 297. 
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which tbeso notes refer the teak trees Jo not come into leaf until 
June-Jnly. This led me to think that the larvae fed on some other 
plant during April-May, but I was unable to prove this to be the case, 

B. Hf/hlcea puera — 

11). Hampson gives Bhjnontavea!; as the food-plant. During the 
rains of 1901 in Jubbulpore the inso(?t was not very numerous, and, 
although I searched carefully, I couLl only find the larvfc on the leaves 
of MilVmgtonia horteiuis, with the exception of two isolated individuals 
seen on teak on August l^th. 

20. I made several attempts to make larvee bred on MilUngtonia 
leaves, eat teak loaves, but met with very little success. The larvic, 
if able to esoapCj at once left the teak leaves to search for other food ; 
if unable to esc:ape and kept from other food they usually die. If 
almost mature, the larvic, in a few cases, pupated, but very little, if any, 
of the teak loaf was ever oaten. A fairly full-grown larva taken from 
a MillingUmia tree on September 12th and placed on a teak leaf, ate a 
little of the loaf and constructed a shelter by turning down the end of 
the leaf in whi(5h it lived until September 15th, when it pupated inside 
the shelter. Fig. XVI shows the shelter and the small portion of loaf 
which was eaten. 

21. Another young larva taken from a ^^i^llngtonia tree on 
September 1 9th and then fed on teak leaves lived for 11 days, 
died on September 30th, just after a change cf skin. This larva con- 
structed a shelter by cutting and turning over a flaj) on the edge of 
the leaf. Fig. XV shows this shelter with the portion of leaf 
eaten by the larva close to it. When fed on MilUngtonia loaves, I found 
that several larvfe attained their full development and pupated in 10 days, 
whereas this larva, fed on teak, although more than 11 days old, was 
then scjin^ely half grown and, as the photograjdi shows, it had then only 
just acquired the power of biting through the fine veins of the leaf. In 
this case the larva? preferred MillingUmhi leaves to those of teak, and 
probably other ))lants belonging to Bignoniacece are preferred to teak 
when they are available. It is clear that the larva? did not readily 
adapt themselves to the teak diet and that many perished through their 
inability to do so. It appears, therefore, that the development of the 
larvsB can be considerably checked by destroying the supply of their 
favourite food, and this is, at the same time, an indication of the enormous 
numbers in whioh the larvae must occur in years when they are able to 
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completely defoliate trees, so dissimilar as are teak and Albkzia lehhehe, 
which was the case in Jubbulpore in July 1900. 

IL Habits of the Larva. 

A. P. inachoeralis — 

22. The larvje, if disturbed or alarmed, at once let themselves down 
by threads from the leaves in which they are feeding, and thus either 
reach the ground, or, after hanging suspended in the air for some time, 
climb back again on to the loaves. 

23. The method of feeding is very characteristic. Only the soft 
green parenchyma of the leaves is destroyed, and the veins and vascular 
tissue are left untouched. The leaves are thus skeletonised, and fine 
specimens of such loaves may be obtained when larval attacks are severe, 
which are sometimes used for ornamental purposes. The young larvse 
at first only destroy the epidermis of the leaf, their mandibles not being 
fully developed, and the leaf tissue is thus at first not pierced. The 
attacked leaves become brown in colour, and before they fall give the 
forests a most remarkable appearance, which is very striking during the 
monsoon, when the rest of the country side is green. From a distance 
such forests look as if they had been damaged by frost or scorched by 
fire. Fig. XVIII shows a photograph of a piece of teak leaf attacked 
by this insect. Here and there, it will be noticed, are a few small holes 
where the veins of the leaf have been dosiroyod. Tliese are caused by 
the habit which this larva has of gnawing small l)oUhole3 in the leaf- 
tissue, near which it lies when feeding and by means of which the larva 
can at any time gain ready access to the front or back of the leaf at need. 

24. When the larv® are feeding on the loaves, they usually con- 
struct a thin weft of silk threads which is attached to the surface of the 
leaf and under shelter of which the larvae lie. This web does not 
conceal the larvae from view. 

B. TL puera — 

25. The larvic, when disturbed, let themselves down by threads 
from the loaves on which they are feeding, just as is the case with the 
preceding species. Tlie larvse acquire this power almost immediately 
after emergence from the egg. 

26. When irritated the larva emits a dark-green fluid which it 
ejects from its mouth to a considerable distance. 

27. As already noticed above, the larva is shy and seldom exposes 
its whole body to view, always constructing hiding places for itself on 
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leaves on which it feeds. On leaving the egg, the larva at first 
feeds on the soft parenchyma of the young loaves, but it soon acquires 
the power of biting through the smaller veins and it then cuts a small 
flap out of the edge of the leaf which it pulls over and fastens to the 
upper leaf surface, thus forming a small shelter inside which it lies, 
under the folded or curled leaf edge. Fig. IX shows the first shelter, 
made by a larva shortly after hatching, in the edge of a young Milling’^ 
tonia leaflet. As the larva grows, the slndtor has to be made larger to 
accommodate it. Fig, X shows the shelter of a larger larva, also on a Mil- 
lingtonia leaflet. A single leaflet eventually becomes too small to hold 
the larva, and Fig. XI shows a case in which the terminal leaflet has been 
partially eaten and has then been rolled over and its lower end enclosed in 
the pair of leaflets immediately below it, thus forming the shelter for the 
larva. Figs. XIII and XIV show the front and hack view, respe(?tlvely, 
of a shelter constructed on a still larger scale on a Millingtonia leaf. 

28. I have unfortunately been unable to secure so complete a series 
of drawings, to show tlie method of constructing the shelters on teak 
leaves, but they appear to be usually made by rolling over the edge 
or ends of the leaves. Figs. XV and XVI show the shelter of a young 
and mature larva respectively on a teak leaf. 

29. The method of attack followed by the larva is the same in 
the case of both Millingtonia and teak leaves. The whole of the green 
leaf tissue is destroyed, only the largest ribs being loft, with small por*- 
tions of uneaten green tissue adhering to them hero and there. Fig. 
XII shows a larval shelter and the method of attacking Millingtonia 
leaves, and Fig, XVII* shows a teak loaf attacked by the larva, 

80. The larva does most of its feeding Vt night, hut even when 
feeding it usually keeps part of its body inside the shelter, into which it 
hastily retreats on being alarmed. 

31. Just before a change of skin, or before pupation, the larva lies 
quiescent for several hours, and it then appears to be very susceptible to 

several larvso dying at this time, especially just before pupation. 
Ill, Mode of Pupation, 

A, P. rnachceralis. 

32. The pupsB of this moth may be found in a variety of places, 
such as on the green leaves on the trees, on the dead leaves on the 

* Repfodneed from < Dtpartmental Notes on Insects (hat affect Forestrij ’ by E. P. Bleb* 
biDg» r.L.s,, r.K.s., by kind permisaion of the author. 
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ground, in orevioes under the bark of the tree trunks, or in the soil 
underneath the trees. 

33. Experiments made by me showed that about 45 per cent, of the 
lafvsB pupated on the leaves of the trees on which they were feeding, 
55 per cent, leaving the foliage and pupating in any convenient crevice 
under the bark, in dead leaves, or in the soil. The number of larvae 
pupating on the dead leaves is about twice the number of those pupating 
in the soil, provided there is an ample supply of dead leaves. 

34. An exception to the above remarks, however, occurs after the 
hibernating stage, when pupation takes place usually, if not always, in 
the ground. 

35. The leaves on which pupation takes place, whether dead or green, 
are, so far as I have seen, invariably teak. On the green leaves the 
larva usually takes up its position in a depression along the mid-rib or 
a lateral vein, and there forms its cocoon, drawing the sides of the leaf 
loosely together with the silky web. Occasionally, the cocoon is made 
between two leaves which overlap, so that when these leaves are pulled 
apart, the cocoon is destroyed. Still more rarely, the cocoon may be 
made in the rolled-up edge of the leaf. 

36. On dead leaves, pupation usually occurs in the edge of the leaf, 
which has become curled or rolled up, owing to the withering of the leaf. 
The cocoons are also often made in a depression of the loaf surface as in 
the case of the green leaves. 

Figs. XIX and XX show cocoons constructed in depressions on 
green teak leaves. In both cases the cocoon is on the hack of the leaf. 
In the case of green leaves, suitable depressions are usually more fre- 
quent on the back than on the front of the loaves. The cocoon, within 
which pupation takes place, is of white silk and of a shape to fit the 
depression in which it is made, 

37. When pupation takes place in the soil, the cocoon is made of 
silk and bits of earth bound together. 

B. H. puera — 

38. Pupation may take place — 

(1) In the leaves of the tree, on which the larva is feeding. 

(2) In the leaves of shrubs or herbs growing beneath the trees 

attacked by the larv». 

(3) In dead leaves, on the ground. 

(4) In the soil. 
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S9. As a rulo, the krvaj when mature, quit the loaves on which 
they have been feeiiing and pupate in the leaves of the undergrowth 
below, or, in the absence of suitable undergrowth, in the dead leaves 
lying on the ground and in the soil. Of course pup?e may be occa* 
sionally found on the leaves of the tree attacked and on deail leaves on 
the ground, even whore there is a thick undergrowth of shrubs below the 
attacked trees, but such cases appear to be exce])tions to the rule. 
When pupation hikes ]daco on the leaves of the attacked trees, the larviu 
usually leave the higher branches and pupate on tlio leaves of the lower 
branches, but occasionally the larva remains in the shelter, lurnr wind) it 
has been feeding and pupates tliere. Fig. Xll sliows a larval shelter in 
which pupation occurred. 

40. When the leaves on which the larva feeds are close to the 
ground, and there is no undergrowth, an unusually large proportion of 
larvfiB pupate on the loaves of the attacked ]dants, and this is still more 
marked when there are no dea(.l leaves on the ground below. This 
aocounts for the interesting case recorded by Mr. L, S. Osmaston* 
in which the larvie, whi(di had been attacking young teak transplants 
in a nursery, pu|)atod in krgo numbers in the rolled up eials or edges of 
the teak leaves. The jdants were only (> inches high, tlu're was no 
undergi’owth of herbs, and there \vere no dead leaves on the ground. 

41. It will then Iw3 noticed that pii[)ation may take ]ilaco on the 
leaves, either dead or gnmn, of many dilt'orent plants and consequently the 
shelter, which tlie larva makes to hold the cocoon in which it pupates, 
exhibits groat variety in shape and mode of construction. In dead 
loaves, depressions and hollows caused l)y the drying of tb(i loaves usually 
exist which, with a little manipulation on the part of the larva, form 
suitable shelters, while on green loaves such cavities are scarce. Again, 
green leaves have to be treattxl differently according to their texture, 
coriaceous loaves cannot he foldoii so easily as soft flexible leaves, and 
80 on. 

42. When pupation takes place on IcaN'os, tho pupal shelter may bo 
made in any of tho following ways : — 

(1) The tip of the loaf is pulleif down and tho leaf folded trans- 
versely to its length— pu}»ation taking place inside the fokL 
Fig, XXIV illiistratea this. 


20 


♦ Vide Indian Forester ^ A'XIV, p, 616. 
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(2) A flap may be cut out of the of the leaf and folded over, 

pupation taking place inside the flap. 

Fig. XVI shows this, 

(3) A single loaf may be rolled up longitudiiuilly, the cocoon 

being placed inside the roll. 

One-half of the leaf may bo tlnis rolled up, or in the wise of a 
large leaf only a portion of the edge rolled in, or, finally, 
in the case of a small loaf both siiles may bo rolled in 
towards the mitlrih, the larva pupating along tlio midrib. 

Ta make the shelter socnre, tlio hollow end of the roll is some- 
times closed by having the surface of another leaf fastened 
tightly over it. 

Fig. XXI shows a loaf with both sides rolled inwards ami 
Fig. XXII a loaf with only one edge rolled in. 

(4) The surfaces of two loaves which overlap one another, may be 

joined together, pupation taking place between them. 

Fig. XXIII shows this. 

(5) Several small leaves may l )0 tiglitly bound togetlier in a 

variety of ways, the cfwoon being nuule inside them. 

Fig. XXV shows this. 

43, When pupation takes plma) on tlio loaves of the plant on which 
the larvae feed, the methods of <!onstructing the shelter for the coi^oon 
and the ordinary larval shelter are practkuilly identical, and sometimes, as 
noticed above, pupation takes place in the lArval shelter, all openings of 
course being closed up. 

44. The cocoon is of white silk, somewhat rougldy woven, the threads 
being further apart than is the case in the cocoon of J\t/rauMa. 

45, When the larva pupates in the soil, a pupal chamber is made of 
silk and bits of earth bound togetlier. 

Fig. XXVI shows two suoh chambers. 

46. It is perhaps as well to draw attention here to the fatd that 
PyrausUi has been called the Teak Loaf-roller.’’ This appears to be a 
misnomer, duo I believe to a confusion of Pyrausta with IJybla'a, 
Pyrausta does not appear to merit the appellation, either on account of 
the habits of the feeding larva, or on account of the way in which 
the pupal shelter is constructed, whereas the name might well be 
applied to Hyhhm for both reasons. 
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47. As noted above, the larvjc of Pyrausia, when feeding on the 
teak leaves, do not, as a rule, roll up tl)e edge of the leaf, but lie on the 
exposed loaf surface below a light wttft of silk thread. On the other 
hand this rolling of the leaf-edge to form the larval slielter is very 
characteristic of the IhjlUva larva when feeding, 

48. Again, when about to pujMite, the larva of Pyraiista usually 
takes advantage of the most convenient dejiression or cavity available 
within which to construct tlie cocoon, Tn the case of damaged, dead 
and withered leaves, the naturally curled-up edge forms such a cavity, 
and pupation in (ionserj nonce often takes jdace in it. Here, however, 
the rolling of tlje loaf is primarily due not to the insectt but to natural 
causes. That tliis is so, is also shown by the fact that, w'hen the 
Pyniusla larva ])U[)ates on yreen teak hvaves, ])Upation in the rolled-up 
odg(^ is quite tlio exception. In this case, naturally curled-up edges 
are rare and the larva (jonsecjuontly makes the best of a depression along 
the midrib or a lateral vein, making the cocoon there by drawing the 
sides of th(^ leaf loosely together by ihroads of silk. 

The irifhl(na larva, on the other htind, when it pu])ates on the leaves 
on whi(5h it has been feeding, (constructs the pupal shelter in the same 
way as the larval shelter whi(;h, in the case of teak leaves, is usually by 
rolling U]) the end or edge of tlie leaf. 

49. Furiher it ap])ears ]>robabl<c that wlien, as is often the case, 
the larva) of both Pyravsta and Ilyhhfa are fccHiing together on teak 
trees, the larva) of Pyramtci will sometimes utilize the empty larval 
shelters made by the IJyhUva larva; and vacated by them, as conveni- 
ent places for pupation. Any one (casually tintling the Pyraiista lar^aa 
or pu])a) in these sledters, under the (curled-up leaf e<lge, would be apt 
to GoiKclude that iho rolling was done entirely by Pyrausta, whereas 
the llyhhra larva is probably responsible for it. 

50. For the above reasons I think the term ‘‘ teak-loaf roller ” is, 
as ap])lied to Pyranda, a misnomer which is apt to give an incorrect 
impression regarding the habits of the larva. 

IV. PKRtOl) URQUIRKI) FOR ONE UOMPLETE GENERATION, 

A. P^ machirralls — 

51. Although I have made several attempts with more than fifty 
imagoes, I never succeeded in obtaining eggs from the moths kept in 
captivity. The life of the imago is, however, a short one and does not, 
as a rule, excood 8 days. All eggs, also, found hy mo on the leaves of 



692 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Vol. XV 


teak trees hatched in from three to four days. The period from the \ 
pairing of the moths to the emergence of the larvse from the first eggs . 
laid by the moths does not, I believe, exceed 7 days. The larval stage 
lasts 2 to 3 weeks, the average time being 16 days. The pupal stage 
occupies 5 to 9 days, the average being 7 days. For a complete 
generation, therefore, about a month is required as follows : — 

From pairing of moths to emergence of larvae 7 days. 

Larval stage ••• ... ••• ••• 16 do. 

Pupal do 7 do. 

Total ... 30 days. 

B, //. pvera — 

52. The average period is also about one month, as noted in the 
case of tho gonerations ])reil by mo, as follows : — 

From pairing of moths to emorgonoo of larva)... 7 days. 

Larval stage ... ... ... ... 13 do. 

Pupal do. ... ... ... ... 9 do. 

Total ... ... 29 days."^ 

In the few oases for which I was able to obtain accurate dates, the 
moths lived from 7 to 9 days. Tho eggs usually hatcli in 3 to 4 days. 

V. OvKRLArinN(i OF TiiK Genkuations. 

53. In the case of both species the geiDrations overlap one another 
more or less. 

Of the imagoes of Pfjruusta which uUimat(dy developotl from the 
hibernating larvco bred by mein 1900-01, tho last one a]»pcaro<l 20 
days later than tho first one. lienee the early larva) of tho first complete 
generation of tho year get a start of at least 20 days over the 
later larvae of tho same generation. The same thing probably happens 
in the ease of IhjhUvjiy and in this species I also found that ogg-laying 
continued for several days, the first larvro of eacli generation appmring 
some time before tho later larvjo of the same generation. In 
the case of both insects, therefore, all stages of development may bo 
found at one and the same time. As a rule, this is most noticeable in the 
case of Pyrausta, owing probably to the fa(;t that this species usually 
ooours in far greater numbers than Ilyblcca. 

* It must ba anderetood ilmt the periorl bore given for a complete generation of H^hUta 
refer! to caaeii in which tho larvm wfrobred on tho leaven of AHUingtmia horUmit, 
iarvD probably require a longer period to develop when they axe fed oo teak leavee. 
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VI. Hibebnation. 

A* «P. machceralis — 

54, Tho insect hibernates in the larval stage. Hibernation commences 
about tho beginning of Noyember aiul lasts about 22 weeks. When 
about to hibernate, the larvae leave the trees on which they have been 
feeding and construct cocoons, in which the hibernating stage is passed, 
usually, if not always, in the ground. Tho hibernating larva? are often 
found in clusters under large stones, and where th(jro are no stones I 
have found them at a depth of several inches in the ground. 

At tho end of tho hibernating stage, ])U])ation takes place inside tho 
cocoon, the pupal stage occupying the usual period of about 7 days, and 
the moth appears in April. 

B. //. 'puera — 

55. I was unfortunately not able to discover how or where the insect 
hibernates, but it is probable that it bil)ernates in tlio larval stage in the 
ground. This, however, of course requires confinnation. 

VII. Numbeb of Geneuations in the Yeah, 

56. In tlie case of both species the first severe larval attack of tho 
year noticed by me was in Jnno-July, and the larva? leave the trees 
about November. During this period one generation succeeds another 
without intermission, providing only that there is a sufficient food supply 
for tho larvje, tho number of generations ])assed through being four to 
fivo. In Madras and Burma seven* larval attacks liave boon reported 
as early as April, and hero tlie number of generations passed through 
in one year appear to bo s(*ven. 

57. I have already mentioned in para. 18 above that, in the case of 
Pyrausta^ the first moth among those bred by me appeared, at the 
close of the hibernating stage, on April 7th. Allowing a month for 
one complete life cycle, wo should expect the moths of the first com- 
pleted generation of the year to appear on May 7tlj, which practically 
agrees with what has been recorded regariling the first appearance of 
tho larvfiB in Burma, for Major Bingham has notod"*^ that he coUected 
larvjB towards the end of April 1892 in the Rangoon Division, from 
which the first moths were obtained on May 6th. In the case of tho 
dry teak forests of tho Central Provinces, however, the larval attacks do 
not commence in April, for the simple reason that the teak trees are 
then leafless, the full foliage not appearing until Juno-July. During 
the period April- June, therefore, a few larvro may survive on the trees 


• See Indian Mustnm Notes^ Vol. Ill, No. 2, p, 98, 
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in (lamp situations, on which the young foliage first appears, or els© 
they must live during this time on some species other than teak, but 
personally I have not found the larvae feeding in this interval. 
RELATIONS TO THE FOREST. 

58. The economics importance of these insects consists in the enormous 
damage done by them to the teak forests, throughout India and Burma. 
Every year the larvie of both sjwcies may be found, in or near the teak 
forests, from Juno to Noveml)er and in many places from April to Nov- 
ember. The number of generations passed through in the year is large^ 
and in favourable localities amounts to as many as seven, any one, 
or all, of which may ountain a sufficient number of individuals to 
entirely defoliate the teak forests in which they occur, and every year 
one or several more or less complete defoliations, extending over areas 
of various extent, and caused by one or otlier of these pests, or by 
botli together, is reported from some part of India or Burma. These 
widely-spread, continually recurring, wholesale defoliations result in an 
enormous loss of annual wood increment in the teak forests, and must, 
to some extent, affect the vitality of the trees and their power of pro- 
diKiing seed. The trees whi(;h have been completely defoliated put out 
another flush of young leaves, and it is probables that the continual stop- 
pages in growth caused by tlu^se defoliations, followed by flushes of 
fresh leaves and rcnew^oil growth, protluce several narrow rings of wood 
in the year. 

The occurrence of zones of very narrow rings in teakw^oed has 
long lu^en known to he a fact, and various explanations have beem given 
from time to time. In 11)01 I suggested* the attacks of these insect 
pests as a possible explanation, which, however, still remains to he 
proved. 

59. In the dry forests, to w'hich these notes refer, teak areas which 
have been absolutely defoliat(Kl by one genonition of the insects are not 
attacked by the larviu of the immediately succeeding generation. The 
reason is that the teak here require at least a month to renew their 
foliage after defoliation, and 'all moths which appear after the defolia- 
tion has been completed, finding no green leaves on which to lay their 
eggs, leave the defoliated forests and fly to other areas where the trees 
are still in leaf and lay their eggs there. 

Vid€ Indian Forultr for August 1001.— « InogwlarUy in the Growth of Teak.** 
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Thus, in this loonlity, the same teak trees are not, as a rule, defoliated 
more than twice in any one year. This, however, of course depends cn 
the local conditions of climate, &c. From the above it is clear that the 
development of a largo number of larviu in any one generation, in places 
where the food siipjdy is limited, is projudl(;ial to the development of 
a large number of individuals in the immediately succeeding generation, 

60. So far as Ptjrattsla is concerned, the larval attacks are certainly 
more severe in pure teak forests than in mixed forests. 

61. In the case of Ihjhla^a it has been shown above that the 
natural food plant of the larva is a]>parently not teak, hut plants belong- 
ing to Bignoniacectiy also tliat the larvie find some difficulty in adapting 
themselves to a teak-leaf diet, and that the larval development is, at first 
at all events, if not later, slower on teak loaves tliaii on the loaves of 
Millingtonia horlensis for example. Generally sjx'uking, then, mixed ^ 
forests, containing a large proportion of plants b(‘longing to Blgnoni-^ 
aceccy would be more favourable to the dovelo])ment of the insect than 
pure teak forests would be. In the former, also, a certain number of 
larvae would be kept alive on food which suits them best, in years 
which are unfavourable to the development of the insect on a large sciule, 

62. Of course in years when the insect is present in large numl)ers 
and the favourite larval food runs short in (jonsequonce, teak, in common 
with several other species, is attacked, and once the insect becoiiH's 
established in a pure teak forest, the numher of teak which suftbr will of 
course he far greater than would he the case in a mixed forest, 

ENEMIES. 

A. P, machaeralls — 

63. The larvje suffer from the attacks of an ichneumon and also 
from what appears to l>e a fungoid disease. Leaf s]>idors also attack ard 
kill the larvas. Bulbuls are said to eat the larva?, and I have often 
found large numbers of those birds in an attacked forest. 

B. //, puera^ 

64. The larva is a voracious feeder, but the insect has, fortunately 
for the forest, some powerful enemies which account for its gcmerally 
occurring in fewer numbers than the PyrausUu It is very liable to a 
disease apparently caused by a fungus. The larva is usually attacked, 
but I have also found pupae killed by it. The diseased larvae and pupae 
become discoloured, wet and flabby, being filled with a yellowish-brown 
liquid. 
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65. The larvw :ire very aiisceptiblo to injury just before moulting 
or pupation, and, when breeding them, care must be taken not to handlb 
them then. 

66. The larvjeand pupse, but especially the pupro, are greedily eaten 
by binls which pull open the larval ami juipal >sholters. In Jubbul))oro, 
in 1901, crows wore particularly destructive. 

Leaf spiders also kill the larva?. 

PKOTECTION AND REMEDIES. 

67. The circumstancos of each particular case must of course? decide 
to what extent other factors, such as tlie nnwssity of (Uirtailing expen- 
diture, or sylvicultural considerations, will ponnit of the adoption of the 
following suggested remedial and preventitivo measures. 

A, P. machoeralis — 

In the forest. 

(1) Teak should be grown in mixed forests. 

(2) A ])roportion of the larva? of each generation always leave the 

trees to pupate on the dead leaves oi\ the ground or in the 
soil, and ap])arently all, or ])ractically all, the larvie hiber- 
nate in the soil. Pigs should, tliorofore, be admitted to the 
forests throughout the year, and would probably destroy a- 
large number of larva? and pupa?. 

(3) Insectivorous birds and enemies must bo protected. 

In the nursery. 

(4) During the larval attacks the plants should bo sprayed with 

arsenical compounds. 

(5) Larvjo and pupee should be collocteil by hand from the 

leaves of the attackoil plants, from April to November, 
During this period also deml leaves should be left under the 
plants, as a largo number of larvre will pupate in them and 
will there be more easily caught and destroyed than they 
would be in the soil where, in the absence of dead leaves, they 
would probably pupate.* 

(6) Large stones should be loft in the soil, and these should be 

lifted, and a search made beneath them for hibernating larva? 
from November to April. 

♦ It is, however, possible that in the absence of dead leaves a larger proportion of 
larvae woaid pupate on the leaves of the attacked plants. 
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R, //• pitem — 

In tin forests 

(1) Troos and plants, which arc valueless from a forest point of 

view and the loaves of which are a favourite food of the 
larvaj, should he cut out and destroyed as far as possible, 

(2) Insectivorous birds must be protected, as they are a powerful 

check on the increase of the insect’s numbers. 

(H) Undergrowth should be cleared, w^hen this can bo done without 
injuring the forest, and dead leaves allowed to accumulate 
under the trees. 

A largo number of larvjc will pupate in those leaves and in 
the soil, and if pigs are allowed in tlio forests, while the 
larval attacks are in progress, they will destroy large num- 
bers of larvm and pupje. 

In the nursery. 

(4) Plants should be sprayed with insecticides. 

(5) The ground should be kept clear of woods and deail leaves 

from April to November. The larvje will then pupate 
largely on the leaves of the attacked plants, and, being large 
anil easily soon, can bo colloctcd from thorn by hand. 
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ON THE OUIGINAL HOME OF THE TIGER. 

By Col. C. E. Stkwaut, c.b., c.m.g., c.i.k, ^ 

The ordinary idea of English people that the tiger was originally an Indian 
animal, is, I believe, quite a mistake. After careful enquiry, I have come to 
the conclusion that the tiger is a comparatively late intruder into India. 

Firstly, after enquiry, I can discover no Sanscrit word for the tiger. If 
tigers had existed in India in the days when Sanscrit was a spoken language, 
there would be a name in Sanscrit for it, while there is only a modern Hindus- 
tani name. There is a Sanscrit word for lion, ** Singha,'* which would point 
to the fact that lions were certainly more common than tigers in time long past. 
At present lions are not found in India, except a very few, which are strictly 
preserved in Goojerat, one extreme corner of India, though I will allow that 
lions wore probably commoner than they are now in the olden time, though 
probably never very numerous. 

I remember, when I first went to India, nearly 60 years ago, a lion being 
killed not very far to the southward of Allahabad, but this wjis oven then a 
rare occurrence. I have studied the (lucstion of the habitat of lions and tigers 
in Persia, where 1 resided for a good many years. Lions are found only in 
the very south of Persia, near the Persian Gulf, and Arabia ; while tigers are 
only seen in the very north of Persia, noar the Russian border, and especially 
near the Caspian Sea, on the north of Persia, and they are more numerous 
within British territory than within the Persian boundary, and tigers are more 
common in southern Siberia than they are anywhere in Persia. 

Tigers are more numerous in cold countries. They are plentiful in Corea, 
which has a severe winter climate, and still more plentiful in the Island of 
Saghalion, belonging to Russia, and further north than Corea, and which has 
aim )st an arctic climate in winter. The tiger is mentioned by Marco Polo in 
bis travels, but nowhere as an Indian animal, and I very much doubt whether 
tigers were found in India at the time Marco Polo visited it. 

In the Sanscrit works, treating of the fighting between Rama and Rawnn, 
the Demon King of Ceylon, though many animals are mentioned, such as boars, 
monkeys, and several others, I liave been unable to find any mention of the 
tiger ; and the tiger is not found in the Island of Ceylon, though the leopard 
is ; nor is the tiger found in the larger Island of Borneo, which would seem 
to point to its only inhabiting the Islands of the Indian Archipelago, which it 
could reach by swimming. Thus it would seem that tigers did not exist in 
India before the time that Ceylon was separated from India. Tigers did not 
exist in the Island of Singapore until about 1800, when apparently they swam 
over from the mainland. Tigers arc such good swimmers that they can cross 
a considorablo body of water. 1 do not think any allusion to tigers in India 
can be found in the Greek historians. I should fool much obliged if anyone 
could fin 1 mo such a reference. 

In the monuments of the Assyrian Kings, and of the Kings of Persia, there 
are constant references to lion-hunts by those kings, but never allusion to a 
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tigor-lnmt. Of coiirj^e tlioro iw an existing Persian word for tiger, but there is 
nothing to that it is at all ancient. 

My own idea is that the tiger was originally a purely northern animal, which 
has gradually extended soutliward. I fancy that no allusion to a tiger in 
India can bo traced to a period anterior to the early Miihomedan conquerorB 
of India. 1 should bo much obliged to anyone who will help mo to clear up 
this question. Wo, English, have so completely assumed the idea that the 
tiger is an 1 ndiaii animal, tliat we have called him the Koyal Bengal Tiger, 
though T firmly believe he is as much an intruder from the north into Bengal 
as we are ourselveH. 

{Tim ahuv^> ajtj^eureil in I he Proepfulhir/s of the ^oolngtcal i^ocActu of London in 

Vul, / of lOU.h) 
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NOTES ON THE HABITS OP THE HOOLOCK. 

By Geo. Candler, (m. b.) Cantab. ^ 

The Hoolock {llylohaUs hoolock) is one of the moBt interesting of the family 
SirniidfBf and is perhaps not so familiar to naturalists at home as are some other 
members of the family, as, owing to its extreme delicacy and the great difficulty 
experienced in keeping it alive in confinement, it does not often find its way into 
European collections. Even in the Calcutta Zoological Gardens it is difficult to 
keep Hoolocks alive for any length of time. They often succumb to pneumonia, 
or if they escape actual disease they mope and die from the effects of confine- 
ment, or possibly from deprivation of some article of diet which in the wild state 
they have been accustomed to. I have ventured, therefore, to submit to the 
Society those short notes, made from the point of view of a field^^atuialist 
rather than from a scientific aspect. 


The Hoolock is clothed all over with a fine soft hair, which, perfectly black 
in the male, in the female shows a greyish tint, especially over the back. Ihis 
uniform dark colour is only relieved by narrow horizontal streaks of white hair 
above the eyes. The face, palms of the hands, and soles of the feet are devoid 
of hair, and hero the black skin is smooth and finely wrinkled and as soft as the 
finest kid. 

The hallux and pollex have a flattened nail, the remaining digits have the nail 


laterally compressed and resembling a claw. 

There is no tail. Ischial tuberosities and cheek-pouches are absent. 

When the ape is sitting, the vertebral column presents a single marked curve 
with the convexity backwards. On the ground the Hoolock has a very charac- 
teristic gait. He goes along in a sort of shambling waddle, with legs bowed and 
knees bent, the soles of his feet applied flat to tho ground with the hallux 
widely abducted, both arms being carried upwards and extremely abducted as if 
to balance himself. He cannot get up any speed, and invariably swings up into 
the first tree he comes to, whore his movements are suddenly changed from 
extreme awkwardnesa to extraordinary grace and agility. 

He swings along to the thinnest part of a bough, or to the slender end of a 
bamboo, until it bends to his weight, then with a swing and a sort of a kick-off 
he flies through the air, seizing another bough and swinging along it with tho 
unerring accuracy of a finished trapeze performer. I fancy he does very little 
walking in the wild state, for I have never seen a wild Hoolock on the ground. 
Moreover, they are only found in the dense jungle where the ground is every- 
where covered by tangled vegetation. It is puzzling to me why these anthro- 
poids, being so entirely arboreal in habit, should .be lacking in such a useful 
appendage as a tail. T think, at any rate, that it points to the fact that the apes 
have been developed along a line distinct from the monkeys, the earlier traces 
of which line are yet to be discovered. 

The Hoolocks are extremely shy, and it is most difficult to watch them, as they 
are concealed by leaves high up in the tops of the bamboo-clumps or forest trees. 
You may hear their cries all round you as you ride quickly along a jungle-tract, 
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hilt the moment yon leave the path or look up at them there is a dead silence 
and scarcely^ leaf stirs, until, tired of waiting, you move on again. 

The cry of the floolock is a characteristic sound in the Cachar jungle. It is 
a very pleasing note, rising and falling in intensity, and reminding one somewhat 
in its rhythm of a pack of bougies giving tongue on a scent which is waxing and 
waning in strength, as a larger or smaller number of the band join in the chorUs. 
It is hoard chiefly in the early morning, then all through the heat of the day 
there is silence, but towards evening, as the sun sinks, you may hear it again. 
Hooloo ) Hooloo ! Hooloo ! with the accent on the Hoo syllable, is supposed to 
describe the sound, but it is really quite indescribable in writing. 

As in other species of apes, there is a special modification of the larynx, which 
acts as a sort of resonatiiig-box, and helps ( 1 suppose ) to make the sound carry » 
as it does, long distances. There is also a peculiar arrangement of the upper 
aperture of the larynx, with its small and inadequate looking epiglottis, which 
more resembles the arrangement in birds than the leaf-like epiglottis in man. 

As, day after day, T have ridden through the jungle, it has seemed to mo that 
the Hoolocks work their ground systematically in their search for food, just as 
the planter plucks one section of hLs tea to-day and another section in a distant 
part of the garden to-morrow. For I have found them filling the air with their 
cries along a particular stretch of jungle-road one day, whilst the next day not 
one was to be heard ; then, perhaps, a week later they are back again in the same 
place. Living as they do in communities, they are constantly on the move, and 
from what wo know of their great intelligence, it seems to me highly probable 
that their movements are guided by very definite plaiw, and that very probably 
they have some sort of government syslom. 

There is a point about the Hoolock that strikes mo as very extraordinary 
and that is the fact that he cannot swim, I had been told this by both natives 
and Europeans, but 1 confess I was somewhat sceptical about it until I tried 
exporimonts myself. Wo put a full-grown Hoolock into a big tank in 10 feet 
of water. Ho struggled helplessly, as a l^oy w^iuld before ho learns to swim. 
Ho sank twice, with head thrown back and arras waving frantically, and we 
were obliged to rescue him almost asphyxiated and choking in the most human 
way. 

This weakness he shares with man, but I do not know whether (or not) it has 
been noted in the other anthropoids. 

It is a significant fact that the range of the Hoolock is bounded by two vast 
rivers, the Brahmaputra on the north and the Irawaddi on the south. It may 
well be that, with his natural aversion to water, these rivers have confined him 
to the comparatively limited stretch of country he occupies. Travelling high up 
in the jungle, ho could swing easily across the ordinary streams which would 
come in his path without having to take to the water. The monkeys of India 
take readily to water, and it is a pretty sight to see them spring out from a 
loTty overhanging bough and drop, one after another, with a splash into the 
stream, and strike out boldly for the further bank. 
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In Oaohar, ^here these notes were written^ the tea-planters often keep 
Hoolocks for years, allowing them to run loose about the oompoiyd, and they 
are oertainly the cleanest and most interesting pots imaginable, offering a very 
marked contrast in this respect to the red monkeys, which, chained to a pole 
are so common a feature in Indian compounds. 

A Hoolook, to be tamed in this way, must be caught quite young, and not tied, 
or shut up in any way. A native boy is generally told off to watch him for a 
few days, and to prevent him from bolting, but ho soon learns to come down 
from the trees for a plantain, and he will inmost cases settle down to a solitary 
life, remaining about the same compound for years. But chain him or restrain 
his liberty in any way, and he inevitably begins to mope and pine, and invari- 
ably dies in a few weeks. It is strange that the calls of the wild Hoc lock, 
which he must hear almost daily all round him, do not tempt him to revert to 
his natural life as a member of a wandering community. I imagine a Hoolock, 
who attempted to join a strange band, would meet with a rough reception, 
any way they never try to return to the jungle after they become tame. 

Several such tame Hoolocks I have had the opportunity of observing for 
some months past. Often they will bo away up in the tree-tops for days 
together, when nothing will tempt them down, but when one chooses to be 
sociable he will come and sit on the arm of your chair at breakfast, and never 
reach or snatch things off the table : in fact, his manners arc unexceptionable, 
and he keeps his skin beautifully clean without that exaggerated parade of flea- 
hunting which makes the monkey tribe so objectionable as pets. At sunset you 
may see him settle down to sleep, jammed light in a fork in a squatting position. 
In this semi-domesticaied state I notice that the Hoolock seldom uses his voice. 
I suppose, leading a solitary bachelor life, he finds no necessity for chattering 
or calling. With regard to the diet of the Hoolock, Dr. Blanford, the Indian 
naturalist, gives a long list, including fruit, leaves, young shoots, spiders, insects, 
birds* eggs and young birds. But, it seems to me, the diet of such shy creatures 
must be largely a matter of conjecture, for no certain conclusions can be drawn 
from the habits of captured specimens, nor can we recognize, as a rule, substances 
in the stomach of shot specimens, as we can in the crop in the case of birds. 
My own observations load me to believe that fruits and the succulent shoots of 
young bamboos and other trees form the bulk of their diet. They will certainly 
catch and eat certain spiders ; but I have invariably found them to refuse such 
insects as moths or butterflies, perhaps because many such insects have a bitter 
taste. Eggs, too, I found they would not eat. If you give an insect or a small 
bird to a Hoolock he will certainly pull it to pieces, and possibly taste or bite it, 
but it by no means follows that it is one of the regular dishes he enjoys in his 
wild life. 

The following list of leaves and shoots which are eaten by the Hoolock is 
given by Anderson : — Morugo jjterygos^iermay Spondias mangif^ra, FicuB religiosa^ 
Beta vulgarie, Ipompwu reptam, Carina indica, 

I hope later on to nuppleraent these short notes with some anatomical obser- 
vations on weight of brain relative to body, and on the number ar.d do/th ol 



THE ANCESTRY OF THE HORSE. 


703 


convolutions. But this is a matter of time, for specimens are not very readily 
obtained. The Hindoo coolies, who form the bulk of the population in the tea- 
districts of Cachar, will never kill a Hoolock. The Kuki tribes in the Oaohar 
Hills, on the other hand, kill and cat them, and regard them as somewhat of a 
delicacy, 1 believe. But even a Kuki finds it difficult to get a shot at these 
creatures, so shy are they and so active in their movements, 

QThe above appeared in the ProeeeditKjH of the Zoological Society rf London in 
Koi. /O/1903.) 

THE ANCESTRY OP THE HORSE. 

As is mentioned in Sir W. H. Flower’s well-known work on the horse, it has 
been urged that none of the modern representatives of the Equidec can be 
dosooudod from the throe-toed hipparions of the later Tertiary period, owing to 
tho circumstance that they lack any traco of the facc-gland, or toar-gland, the 
cavity for the reception of which forms such a conspicuous feature on each side 
of the skulls Of tho latter. Many years ago Professor Huxley pointed out that 
tho fossil horses of the Siwalik Hills in India, such as Kqum HivahnsU^Ho show a 
d stinot vestige of the depression of the gland in question, remarking at the same 
time that they are the only species of Equm in which such a vestige is visiblw. 
This would be ^primd facie presumption that these extinct Indian horses are 
tlie descendants of the three-tood hipparions, of which numerous remains occur 
in the F4tmQ formation. 

Recently, while arranging a series of specimens in the Natural History 
Museum, I have detected a very distinct vestige of tho cavity for the face-gland 
in the skull of an Indian domesticated horse sent homo so long ago as 1845 by 
Mr. Brian Hodgson. Tho depression in this skull, which is now exhibited in the 
museum, stands out in striking contrast to the unbroken, flat, or rather slightly 
convex, surface of the portion of tho skull immediately in front of the eyc-skull 
in the case of other horses, asses, and zebras. It is, however, very remarkable 
that a distinct, although somewhat less deep, vestige of the gland cavity is 
noticeable in tho skull of tho race-horse Bend Or, It may be added that none 
of tho skulls of horses from tho brickoarths and turbaries of this country 
preserved in the museum show any trace of tho gland cavity. 

Promising that I much desire the (»pportunity of seeing other skulls of Indian 
domesticated horses, and also those of Arabs, I think the following suggestions 
are justified from tho facts at hand : Firstly, tho extinct Equm givalensie of 
India is descended from tho three-toed hipparion of the same country, and that 
in turn it, or a nearly allied species, has been the ancestral stock (at any rate in 
part) of some of the Eastern breo<ls of domesticated horses from which our own 
thoroughbreds are descended, this theory receiving support from the occurrence 
of a rudiment of the facc-gland cavity, not only in the skull of Mr, Hodgson’s 
Indian horse, but also in that of Bend Or. 

On the other hand, the cold-blooded horses of Western Europe are the 
descendants of a species which ha<l lost all trace of the face-glands of the 
hipparion, and which was therefore widely different from Equue malemie. If 
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this be true, our thoroughbreds belong to a species quite distinct from the 
Equu« caballus of Western Europe. 

To pass from details of structure to peculiarities of colour, the dunMSoloured 
breed of ponj so common in Kathiawar has become well known in coological 
literature ever since the publication of TAs Origin of Speciei on account of the 
frequency or constancy with which it exhibits sebra^like markings. Darwin 
himself apparently never saw one, and I am not aware that a living specimen 
has ever been brought to this country, while I think it may be safely asserted 
that hitherto there has been no example in any of our museums. Accordingly 
it is satisfactory to announce that a specimen has been presented to the British 
(Natural History) Museum by the superintendent of the civil-veterinary depart* 
ment at Ahmednagar, Bombay, and is now exhibited to the public in the north 
hall of that building. On examination the specimen proves to be of even more 
interest than was expected. 

Quoting from an Indian correspondent, Darwb stated that the Kathiawar 
ponies are not considered pure bred unless they show striping. The spine, he 
writes, is always striped, the legs generally show transverse barring, and in many 
instances one, two, or even three shoulder-stripes may be present, while the 
sides of the face may be also striped* It is added that the stripes are always 
most conspicuous in the colts and that they may disappear in the adult. 

The museum specimen (which stands about 14 hands) is a bright yellow dun 
with a dark brown mane and dorsal stripe, the latter being continued down the 
tail. The hairs on the sides and upper part of the tail are coloured like the 
back, but the remainder is dark brown. Very noticeable is the circumstance that 
for some inches below its origin the upper surface of the tail is very sparsely 
haired — that is to say, so far as long hairs are concerned. The under parts and 
muzzle are coloured much like the back. On their front surfaces the limbs are 
blackish brown from the knees and hocks downwards, as they also are on much 
of their outer sides. Above the dark part barrings are distinctly visible on the 
hind surface of the fore limbs and on the inner side of the hind pair. There is 
no trace of a shoulder stripe, but certain dark mottlings on the sides of the face 
may be regarded as remnants of stripes. 

There can be little doubt that the aforesaid markings are the last vestiges of 
a striping which was once complete, but was lost when the ancestral form of the 
horse took more completely to a life in the open plains ; and from this it 
follows that dun is probably the primitive colouring of the horse. But there is 
another point of special interest in connection with this specimen. Those who 
have seen the Mongolian wild ponies in the Zoo or in Woburn Park will not fail 
to be struck by the marked resemblance presented to those animals (especially 
the ones in which the mnzzle and under parte are darker than usual) by the 
Kathiawar pony. It is true 6hat the latter is somewhat taller and more finely 
built, while it has a much shorter and sleeker coat. 8uch differences are, how- 
ever, only what we should expect to find in a domesticated breed inhabiting a 
hot country. In addition to colouring (and it should be mentioned that the 
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Mongolian ponies display leg-striping when in the siiinmer Coat), a marked resem- 
blance between the two forms is noticeable in the sparse hairing of the base of 
the tail. 

There can, indeed, bo little, if any, doubt as to the near relationship of the 
domesticated Kathiawar pony to the wild pony of Mongolia, the former occu^ 
pying, in fact, a kind of halfway position between the latter and an ordinary 
English pony. This resemblance, I venture to think, disposes for ever of the 
pretensions of Equm prejeimlski to rank as a distinct species, and the question 
narrows itself as to whether wo are to consider the latter or the Kathiawar 
pony as the ancestral type — that is to say, whether the Kathiawar pony is a 
doruestioaied form of tho wild Mongolian pony, or whether the Mongolian 
pony is itself only a Kathiawar pony (or a nearly i elated breed with a white 
muzzle) run wild. It would be of interest if Indian readers could give any 
information as to whether white muzzles occur in Kathiawar ponies. I have 
seen them in English dun ponies, 

R, L. 

( The above appectred in the Field on 28lh November, 1903 .) 
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MISCELLANEOUS NOTES. 

No. L-THB MSASURKMENTS OF THE LAHGEST PAIR OF INDIAN 

BISON’S HORNS (BOS OAURUS)m THE POSSESSION OF THE 
BOMBAY NATURAL HISTORY SOOXETY. 

Length of Right Horn, round the curve ... ... . ... ... BO'' 

Do. Left do. do. ... ... 89^' 

Round the entire sweep of both horns ... ... ... ... 93^" 

Oiroumferonoe of Right Horn, at the base 20i" 

Do. Left do, do. ... 20}" 

Space between the tips, straight across ... 18^" 

Inside span ... ... ... ... ... ... 85i" 

Outside span 43^" 

According to Mr. R. Lyddekker,® the gaur’s head in this Society’s Museum) 
the moasuromonts of which arc given above, is the largest specimen on record. 
The animal is said to have been killed by wild dogs in Balweti in Burma, and was 
presented to us by Mr. A. J. A. Jardino in 1897. 

W 8. MILLARD, 

Honorary Secretary, Bombay Natural History Society, 

No, II— THE FOOD OF THE COMMON KIUIT (BUNOAJiUS 
CANDWUSX 

I append another incident in further support of the belief that kraita subsist 
mainly, if not exclusively, upon other snakes, 

A warder in the jail hero whilst going his rounds last night encountered a 
krait {Bmyarua candidua) which ho captured in the act of devouring some creature. 
A small portion of a tail was at the time protruding from the mouth. 1 killed 
the snake which measured 2 feet 7} inches, and upon investigation found it 
contained an adult Lyoodon aullcua, 1 foot 6} inches in length. This latter was 
swallowed head first and lay at full length within the krait, the tail-tip being 
about 5 inches from the mouth. The head and forobody were in an advanced 
slate of digestion, but the caudal extremity, moluding about two-thirds of the 
body, appeared to bo quite unaffected by the digestive process. It was especially 
interesting as the victim proved to bo a female, heavily pregnant with four eggs 
which I judged to be very nearly matured. These wore very elongate; one, 
which was typical of all, measured 1| inched by } inch. 

F. WALL, Oapt., IM,S. 

Cannanobb, January ^th, 1904. 

No. III.~THE FLAMINGO (PH(hNICOPTERU8 R0SEU8) 
BREEDING ON THE RANN OP OUTCH, 
a Plate,) 

A note on the subject of the flamingo breeding in India, sent by Capt. 0. D. 
Lester, appeared amongst the miscellaneous notes printed in the Bombay 

* Th« Great aad Small Game of India, Burma and Thibet by B. Lyddekker, F.B3.i F.2,Rf 
F.G4o 1900, 
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Natural History Society’s Journal, Vol, VIII,, No. 4. Since then I have more 
than once made inquiries to find out if the larger fiamingoes continued to breed 
on the Baun of Cutch. It appears that they breed fairly regularly on the 
Bann, except in seasons of a scanty rainfall, when there is very little or no 
water lying on that tract, as has been the case during the recent years of scar- 
city and famine, or when the rains do not arrive until very late in the year« 
Their nests, which are built of earth while the earth is wot, are not made on 
any particular island; but the birds seem to select ground slightly higher than 
the surrounding country and covered with shallow water on all sides to a con- 
siderable distance from the spot selected, evidently so as to be free from danger 
from jackals, wolves, &c. It would be worth knowing if the fiamingoes in 
seasons which they find unfavourable for nesting on the Uann seek other safer 
breeding grounds and, if so, whether they breed then on the Mckran Coast or 
elsewhere, or whether in such years they do not nest at all. A few of the birds 
are alwa}^ to bo seen in these parts. This year a largo number of eggs and 
three young birds not fully fledged have been brought to me. I have also had 
photographs taken of the neats, which I send as they may prove of interest* 
The place on the Eann whore the nests were found is about eight miles to the 
north-east of the Pachham,and here the nests were to bo seen in hundreds. 

The photograph was taken on the fith November 1903, but the birds breed 
earlier than that. The eggs found on the nests wore all bad ones. 

RAO KHENOARJI. 

Bhuj Cutch, Jamary 1904. 

In the Fauna of British India, Birds, Vol. IV., page 409, Mr. Blanford ex- 
presses some doubt as to whether the common flamingo does breed in the 
Rann of Cutch, so that the above note by His Highness the Uao of Cutch, 
together with the photograph supplied by him (which is here reproduced), 
supplies us with conclusive evidence on this disputed point, and is of the greatest 
value. 

EDITORS. 

No, IV.^IGER vcrm8 BEAR. 

Last hot weather I visited some haunts of the gaur in the hopes of adding 
an<^her to the list of those slain. On the way to the camping ground 1 was 
tramping along a jungle path on the edge of a water course, and arrested my 
stops on seeing some tiger droppings. It is my invariable rule on such occa- 
sions to make an examination in the event of anything of interest being 
discovered. In this particular instance my curiosity was fully rewarded. 
Two bears’ claws and the remains of the beast’s pads, entirely indigested, were 
extracted. One of these claws I send for identification. My opinion is that 
it belonged to a member of the species UmtB malayanm. Several days later, 
quite by accident, I hit upon the scono of the fray. My attention was first 
attracted by the appearance of the claw marks of a bear deeply indented in 
the soft bark of a tree overhanging a pool of water. There wore unmistakeable 
aigns of a severe scuffle in close proximity. Black hair tending to white at the 
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tips littered the ground in clumps, clearly indicating that the victim was not 
overcome without making a good fight for his life and liberty. Though I 
searched for the skull, I could not discover its whereabouts. The tiger must 
have been, in the first instance, extremely pressed by hunger to tackle this 
somewhat formidable antagonist. Though the Malayan bear is diminutive 
in sise, it can use its claws with great effect, and we can but surmise that the 
tiger obtained some nasty scratches before he had proved the victor. It is 
most probable that the bear was pounced upon unawares after having descended 
from the tree. The tiger, too, must have felt somewhat uncomfortable till he 
had got rid of the remains of his ursine meal. The spot where the bear was 
devoured was high up on a raountaiuHiide and some five miles from the place 
where I picked up its claws. Are there other instances of a similar nature 
on record ? 


Kalemvo, Upper Burma, 
January 20^4, 1904. 


W. H. LANE, Captain, 

Indian Am^y^ 


No. V.-LATE STAY OF SNIPE. 

Last hot weather an orderly came to me one afternoon and brought news 
that in some paddy fields that had recently been flooded by Burmans a 
considerable quantity of snipe had congregated together. As 1 had thought 
to sec no more of these birds that season, I was somewhat sceptical as to the 
truth of the report. The first time on which I paid these inundated fields a 
visit, I had ridden thirty miles in the morning ; but as two friends were arriving 
on the following day, I made up my mind to prospect the swamp and see 
whether it would bo worth while giving them an outing. The following three 
excerpts from my shooting diary may be of general interest, not on account of 
the average number of cartridges per bird, for the shooting was very indifferent, 
but by reason of the dates and the size of the bags ; — 

March 29th, Kalemyo . — 16 snipe, 1 redshank, 1 snippet (shot by mistake out 
of a whisp) ; self out. My gun did not arrive from Kalewa till 4 p.m., light 
very bad, and birds wild ; lost two more. Out of the last six shots only one 
bird was hit, which eventually settled in very high grass, but darkness inloiv 
rupted the search. Expended 49 cartridges. 

March 30<A, Kalemyo, — M— B* and self out in afternoon. Total 14 couple. 

I was not shooting as straight as usual as guns walked too far apart and birds 
got up rather wild. 

April ith, Aa/smyo.— Self out. Birds wild and day very hot. One of my boots 
fell to pieces, 19 snipe. fiO cartridges expended. 

On the first day I could not have commenced shooting before 4-30 p.m., as 
the fields under water were a full mile from my bungalow. As the extract 
shews, the last few shots were fired in semi-darkness. This, coupled with the 
fact that I had just arrived from a 30-mil« ride, was hardly conducive to 
straight shooting. The second effort on March 30th was rendered a failure by 
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the other two gtina constantly breaking the line in pursuit of flushed birds that 
had got up out of range and settled again at no great distance. April 4th was 
the best day of the three, and, had not the sole of my boot come off, the bag 
would have been larger. The heat of the sun was terrific, and it was almost 
an impossibility to keep the hands on the barrels after firing a right and left. 

I did not again venture out after them as on the 13th April I was after 
gaur. 

These snipe were evidently on their migratory trip northwards. Whether 
the flooded piece of land received new recrxjits every night between the above 
dates 1 am unable to state. Even in the heat of the day the birds were ex- 
tremely wild, but there was no lack of numbers. 1 am positive they were not 
there for breeding purposes, as the area was far too much disturbed. 

Kalkmyo, Unpr.R Chindwin, W. H. LANE, Capt., I. A., 

February 1904. Burma Military Police, 

No. VI.-LATE STAY OF SNIPE. 

In a recent number of the Journal (page 344) of this volume, Captain 
Lester has a note on the occurrence of snipe at Anmod, near Castle Rock, on tho 
7lh, 12th, and 20th of April. I recollect falling in with some on a later date 
and at a point further South, namely, Honore (officially Honavar), in the North 
Canara District. On the 11th of April, 1889, I found a number of snipe in a 
small patch of rice in a sheltered valley, and shot four of them. Next day 
I got two in tho same place. There were more, and I recollect that they 
seemed very tame ; but I was shooting atrociously, and the area was so limited 
that they soon loft it. Two years after, being in camp at Honore again, I went 
to the same spot on tho 2l8t of April, but found only two birds. My impres- 
sion at the time was that this was a place where seclusion and good fare 
tempted a few birds to defer their migration. 

E. H. AITKEN. 

Karacui, 2nd March 1904. 

No. VII.— NOTES ON B1KDS» NESTING FROM POONA. 

Having obtained a few good eggs since my last contribution to the Magazine, 
I venture to add a few more notes. Before so doing, 1 trust I may bo par- 
doned if I make a remark or two solely on behalf of the Society. 

Many members of the Society have remarked to me lately that the Journal 
was getting too scientific and that oven the Miscellaneous Notes were getting 
beyond them, in consequence of which they were thinking of throwing up their 
membership. This is mainly duo to the use of scientific names. It must bo 
remembered that there are a large number of members who take interest 
in Natural History, but do not go into it deeply or keep books of reference. 
To such, scientific names convey no meaning. For example, there are many 
sportsmen who shoot small game. To these Platalea leucorodia would convoy 
nothing ; but when the English name Spoonbill is introduced, interest is awa- 
kened, as the bird is common and known to any person shooting duck or snipe. 
When only the scientific name is used, many members pass over the article as 
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Uiey do not know to what it refers. As soon as the English name appears, it is 
full of interest. It is not, therefore, expecting too much of contributors to the 
Miscellaneous Notes to ask them to use English names when possible and to 
thus attract and keep members. 

Thk Browk Crakb (Amaurorm'i akooi ), — Barnes in his ** Birds of Bombay '' 
states that the Brown Crake is not common in the Deklian. 1 think he makes 
a mistake, as 1 have frequently come across it at Poona and other parts of the 
Dekhan ; in fact, should oall it common. I have heard a shrill rattlelike call, 
frequently emanating from a sugarcane field or some such similar locality, 
which 1 attribute to this bird. 1 cannot be certain, as 1 have never caught the 
bird in the act of calling ; but if my surmise is correct, 1 should say the bird 
was abundant. Like all birds of this class, its habits are lurking : it haunts 
swamps, water, thickets in the vicinity of water and such like places. It may 
be seen on occasions walking along a path, jerking its tail or scutling across 
a bit of open ground to cover. It is not over difficult to flush, tliough not a 
strong flier. I found three nosts round Poona last year— one on the 29th August, 
with six fresh eggs, off which I shot the female for identification, and two on the 
13th Septoml>er with five and six slightly incubated eggs each. The nests, more 
pads of grass, well concealed, wore placed on little raised tussocks of grass in 
a swamp. The best way to discover the nest is with a line of beaters ; as tho 
line approaches the nest, the hon, a close sitter, slips off, and cither runs ahead, 
looking like a rat, or flics a short way. If search is made, a nest is usually 
disclosed. The oggs are of whitish colour, covered with purplish or brownish 
red spots, streaks and splashes. 

The Bai^d Coot {FuUoa aira ), — In 1902 I found no nests of this bird. 
In 1903 I came on many. The ground searched was the same as that in 190K 
I merely record tho fact, as I do not think tho Bald Coot breeds habitually in 
India, but only occasionally. 

The BLACK-iYiNaEn Kite {Elanut c(fruUufi), — After many years of birds* 
nesting, I have at last taken the eggs of this bird myself. It is said to havo 
been common round Poona about 1876. I have found it rare. On tho 7th Sep- 
tember 1903, 1 came on a couple of these birds in grass land, studded with mango 
trees, half grown, and watched them. They are rather fascinating in their 
movements, being very restless, flitting from perch to perch, hovering a moment, 
dropping on some insect in the grass, uttering their whistlelike call-in fact, 
being continuously on the move, I thought they were nesting as they appeared 
more restless and anxious than usual, being decidedly aggressive to all winged 
creatures. After a short period, one disappeared. 1 began searching round, 
and presently noticed a crow-like nest in a small mango tree, on tapping which 
out flew the bird. There were four partially incubated eggs. On 2r)th January 
1904, 1 found another nest below tho Mhaswad Tank Bank, There were only 
two eggs which I left for three days, bnt as no more were laid, J took them. 
Somehow I think they were addled. The nost was in a small sapling and the 
bird on it. It looked absolutely new, being lined with fresh stalks of grass. 
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TilK Spoonbill {PlaUaUa Immorodia)^ the Indian SllAd (PhalacrMota^t 
fufUiicoUis), THE Smalleb Egbet {Herodim intermtdia\ AND the Biack Ibis 
{hmotis papiilomti).--! had rather a find of IheHO birds. During a recent tour 
1 stopped at llajewadi on the Mhaswad Tank, about fifty miles due east of 
Saiara. This is an enormous stretch of water, but little did I think that I 
should obtain water birds’ eggs at this time of year— January, I soon noticed 
a single tree, standing well in the water, laden with nests. On visiting it 
I found nesti of the first throe on it : each sort soomed to keep to itself. The 
Spoonbills all had young, but I obtained eggs of the other two. The Smaller 
Egret’s, four in number, partially incubated, while the Indian Shag’s contained 
four, five and six eggs each. Although I put the birds off their nests, I think 
tho eggs of the last mentioned wore very suspicious as they shook in their shells. 
The nests of aU three wore very similar, except that the Egret’s were smaller. 
Tho tree and nests wore indescribably filthy, being white with droppings, 
looking as though thoy were covered with hoar frost. The nests wore alive 
with vermin, and some had a dead bird or two to add to the accumulation. I am 
sure they are not poasossors of Sanitary Commissioners or Associations. On 
my climbing the trees, all birds that could fly left it, and there was a general 
uproar. The tiny young, incapable of moving, remained still ; the rest began 
scrambling over each other and showing a wonderful amount of agility. I was 
afraid they would bo precipitated into the water : not a bit of it, they hung on 
as tenaciously as monkeys. I came on several other trees, similarly situated, 
>fith many Spoonbills’ nests, and I got four clutches containing three eggs each, 
oxcipt one which had only two. These nosts, however, were by themselves and 
not among the general crowd. It is curious why water-birds should brood in 
colonies ; where trees are scarce, it might be understood, but when there are 
plenty standing in water, why they should pack together is hard to understand. 
It must be miserably uncomfortable to have no elbow room. Perhaps they 
think that their young require licking into shape by each other. This they 
apparently get, judging by the incessant squabbling and squawking that takes 
place and tho way they tumble over each other. 

I also got three eggs of the Black Ibis. There was a single nest in a tree 
standing in water, on which the bird was sitting. These eggs wore quite bad. 
How long they had been laid cannot bo said or why the bird continued to sit. 
One would think instinct would tell them that the eggs are “ bad uns ” : those 
were even beyond the election” stage. I consider I did the bird a good 
turn by taking them, as slie would probably have died in her efToris to hatch 
them off. 

The Painted Stobk {Tanidtu$ According to Oates, not many 

Besting places are known of tho Painted Stork. 1 came on one at Dhakor, in 
Guzerat, some years ago, and have just struck another at Khatpal, about ten 
miles East of Mhaswad Tank, on the western borders of Sholapur. The 
oolony consists, I should say, of some fifty or sixty couples. The nesting site was 
at the top of an enormous banyan tree. Tho nests seem small, but sufficient 
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to fit the bird. I was afraid 1 should not obtain any eggs as some of the birds 
were building. However, on sending up a man I got several clutches of abso- 
lutely fresh eggs, 27th January 1904. Four appears the complement, though 
one nest contained five eggs. It seems odd why these ungainly birds should nest 
on the very tops of lofty trees. They do not look in the least at home, and 
appear to take all their time in trying to keep their balance, in doing which 
they give one the idea of being on a tight rope. It puzzles me why they should 
select this curious spot to breed in. The country round is dry and unattrac* 
tive. True, there is a small tank close by, which always contains water and a 
nullah, choked with reeds, running handy. Probably these contain a good 
class of frog or other food palatable to the bird, which binds them here. The 
local people say they never migrate, but remain all the year round. 

The Brahminy Kite (Hallastur indus ). — Within a stone^s throw of the 
Painted Stork’s colony I found a nest of this bird on the same date, containing one 
fresh egg. Although fairly common, I have not found many of their nests. 
They seem to retire to quiet and secluded retreats to bring up their young, 

R. M. BETHAM, Major. 

Poona, ith Maroh, 1904. 

No. VIII.— THE HIMALAYAN NUTCRACKER (^NUCIFRAGA 
HEMISPILA) AND OTHER WALNUT-EATINO BIRDS. 

I am sending for the Society’s Museum two skins of the Himalayan Nut- 
cracker, which I have collected and prepared, as these specimens are in much 
better plumage than the first I sent some time ago. I have also been able this 
time to secure both the male and female birds* 

In my first account of the Himalayan Nutcracker, I mentioned that I had 
found it on the Mountains of Kullu at an altitude of from eight to nine thousand 
feet. Jerdon states that he had observed it at ten thousand. This year I have 
noticed the bird as low as five and six thousand. In fact, it follows the region of 
the Pirns excelsa, the seeds of which furnish it, to a great extent, with food. 

1 am glad of an opportunity of again bringing the Himalayan Nutcracker to 
the notice of the Ornithological Branch of your Committee, as in my first notice 
of it I stated that, during a certain portion of the year, its food consisted of 
wild walnuts, and I forwarded, with the specimen then sent, a string of walnuts, 
both shells of which had been perforated by the bird in a very regular manner. 
I felt certain of the fact I thus notified, because I made particular inquiries from 
no less than seven different hillmen who lived on the mountain on which I shot 
the bird, and they all told me that during the fruit season the Nutcracker lived 
principally on wild walnuts, in confirmation of which statement they brought 
me the doubly perforated shells, of which there was a quantity lying about under 
every walnut tree in the vicinity of my mountain camp. Upon my suggesting 
that the nuts had been opened in this way by a rat, the men ridiculed the iclon , 
and declared that the bird, and nothing but the bird, with which they were 
quite familiati had perforated the walnuts. 
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T Haw in the Society’s Journal, Volume 14, No. 4, published on the 10th 
February 1903, page 819, a notice of the Nucifraga heinhpila by Mr. Osmaston, 
your Darjeeling oorvespoudont, who criticised iny former note in the following 
words : — 

** With reference to a note by General Osborn on the Iliraalayan nutcracker 
{^Nucifraga ItemisjilUi) which appeari3d on page 028 of Vol, 14 of the Society’s 
Journal^ 1 should like to make a few remarks. 

It is stated in the above that the nutcracker perforates the shell of the wild 
walnut, and feeds upon the contents. This, I maintain, is a mistake. 

The wild walnut of the Himalayas has an intensely hard shell which it would 
be quite impossible for any bird to perforate. Kven the black boar finds it too 
tough a nut for his powerful jaws to crack, though he feeds largely on the 
cultivated variety with a thinner shell. The only animal, as far as I know, which 
can circumvent the excessively thick and hard shell of the wild walnut is a 
species of rat (probably Mm neveiventer). When stationed for sr^me years in 
the North-West Himalayas (Chakrata), I constantly came across wild walnuts, 
with the round holes, described by General Osborn, bored in a systematic manner 
on either side of the nut ; but the holes showed evident marks of the teeth of a 
small rodent, and though I never actually saw the rat at work, I think there 
can bo little doubt but that ho is the culprit,” 

Upon reading the above note by Mr. Osmaston, I thought it advisable to 
make still further enquiries as to the walnut-eating habit of the nutcracker, and 
to this end I asked my friend Mr. J. C. Carroll, Deputy Conservator of Forests 
in the KuUu Hange, to make enquiries for moon quite a different mountain range 
in Kullu to the one I have mentioned, as to what bird or rodent is in the habit 
cf thus perforating the wild walnuts. I may mention that Mr. Carroll is himself 
a good naturalist and ornithologist. 

On returning from his forest tour, ho brought mo the information that, after 
careful enquiries, he found that tbobird which bores into the walnuts is, without 
doubt, the Himalayan nutcracker. Ho further gave mo a very interesting note, 
which I insert below, regarding the walnut-eating habit of the lesser spotted 
woodpecker (^Dstulrocopm mhmr)^ a much smaller bird than the nutcracker, 

Mr, CarrolVs Nots. 

** Yanr account of the perforation of walnuts by the Nucifraga hemiaptla is 
very interesting, and, as I told you, has reminded mo of a similar habit which 
1 have soon practised by the lesser spotted woodpecker. 

I spent the summer in 1901 and 1902 at ‘ Kalatop, ’ the forest bungalow 
near Dalhousie, and was surprised to learn from the gardener that the fruit on 
a walnut tree near tlio bungalow never came to anything. He could give mo 
no reason for this. 

Later on in the summer, just as the walnuts were ripening, 1 was constantly 
hearing the tapping of a woodpecker, and on tracing the sound found that it 
came from the walnut tree referred to. I disturbed the bird, and found that it 
was a lesser spotted woodpecker. On hearing the tapping again, I went quietly 
23 
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under the tree, and oloaely watched the bird at work, boring* into the nxitw, first 
perforating the outer skin— an easy task — and then the hard, folly formed shell 
of the nut itself— a very different matter. 

I secured some of the nuts, and found that the whole of the kernel had been 
eaten away by the bird. A large hole, sometimes nearly the size of one side of 
the nut, had been made, and the contents neatly scooped out. 

J was at first under the impression that the attacks were made in search of 
florae insect, but examination of nuts on which attacks had been commenced 
disproved this, for the bird had certainly excavated for the contents of the nni 
itself. 

When I had made those observations, I gathered the nuts which survived, and 
found them all good, though rather small fruit, with very hard shells. I saw 
the same thing happen to the same tree in 

Now we have seen from Mr. Carroirs note that the lesser spotted wood« 
pecker is a groat destroyer of wild walnuts, and, for further light upon tins 
point, I extract the following from “ Dr. Schlich’s Manual of Forestry,"* Vol. 4, 
par^e 128, where the learned doctor discourses on the damage done by wood- 
peckers to trees and seeds. 

Ho says Dendraco^iUi major, alone of the woodpeckers, eats large quantities 
of coniferous seeds. It wedges the cones which it has plucked in a cleft of tho 
bark or in an angle between a stem and a branch, opens them out, and 
removes the seeds with its bill. One can distinguish between the action of the 
crossbill and the woodpecker in this respect. Frequently the ground under a 
tree is covered with opened out cones. Also v'alnuts^ hazelnuts, acorns, ar.d 
other fruits are eaten by tho great woodpecker. 

Hero We have tho valuable testimony of two very competent witnesses, both 
of them foresters, to the fact that tho spotted woodpeckers, both grt^at and 
small, find no difficulty whatever in extracting the kernels from walnuts. 
How much easier then must it he for the Himalayan nutcracker to do tho 
Maine thing, he being a much larger and very much more powerful bird, with a 
bill built like that of tho woodpecker, but much stronger in every way. 

In connection with all these points, it is interesting to note that if you dissect 
tho eye of a woodpecker, you will find that tho sclerotic coat (in which is 'en- 
closed the soft portions of tho eye, such as the crystaline lens, iris, vitreous 
humour, &c.) is very much stronger, thicker, more cartilaginous, and more 
absolnicly horny than the sclerotic of any of tho inseot-oating, grain-bating, or 
fruit-eating birds. This extra strong construction of tho eye of the genus 
picuH is to protect itfl semi-fluid contents from being jarred and very possibly 
displaced by the shocks to which the head of the bird is subjected when the 
woodpecker is hammering away with its bill at the hard bark or wood of a 
tree. 

Dissect the eye of a Himalayan nutcracker, and you will find the sclerotic 
coat similarly specialized, this formation being doubtless a provision of nature^ 
at in the case of the woodpeckers, to protect the eye of the bird from damage 
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Mhock when tbo owner ia battering away at pine conea, hard Walnula and 
other nut«. The inference, therefore^ ia that the atructure of the eye of the 
nutcracker is a fair indication of its feeding habits, as regards nut-cracking, 
nuUpiercing and walnut-boring, and even possibly tree-boring, for I have seen it 
on decaying pine trunks evidently searching for grubs and uiswds. 

I have written these notes, not in a spirit of controversy, but simply to 
elucidate a doubted point in natural history, and to furnish, ii|jO!i this very 
«am0 point, information which appears to me to be suflicieiiily clear and 
reliable. 

W. OSBOUN, Lt.-Gknekal. 
OsuoKN Housk, Nacjoar IvuLLU, Kanhua Dlsruid, 

PONJAU, ll//t March, 1904 . 

No. IX.— NESTING OK THE IIOHNBILES. 

It is well known that the hornbills build tlnur nests in hollows and Lob s, 
high up in forest trees, and that tlui male bird, when tlie hon is rondy to sit, 
walls her up, and completely conceals her and her nest by plastering n[) tim 
orifice of the hole with clay or mud, leaving only a small o[)(‘iiiiig fur her bill to 
protrude. Uo brings food for her daily, and she remains thus imprisoned I ill 
the y<nitig birds are ready to leave the nest. The reason for tips curious 
habit has always boon a mystery, to which, however, I think I have obtained 
u clue. 

I ascertained some time ago, when a nest of the common grey hornbill 
(^Meniceros bicotnu) was discovered, that <lurjng the period of incubation and 
subsequent Caro of hor young, the hen bird, while walled into her nest, as abovo 
described, had moulted the whole of the quill foatliers of her wings and tail. 

Now if it is the habit of the females of all of the hornbills to moult in this 
fashion during the time of nidification, it is evident that the bird, unable to Hy, 
or in any way to retreat from her enemies, must become the prey of any 
marauding predatory bird or boast which happened to discover her. This, it 
strikes me, must bo the reason why the hen hornbill is thus protected and con- 
cealed by the male bird (wliich probably moults irregularly) while she ia 
inci>bating and bringing up her young brood. 

The habit of moulting all of the quill feathers at one and the same time is 
common to some of the ducks, notably “ The Spot Bill (^Anas paciloryiicha)^ 
and, I have hoard, to some of the Australian swans. But this peculiar moult in 
the case of the hornbills, from the one instance that has come under my notice, 
appears to be confined to the female bird alone, and, under the circuinstances 
described, the motive and necessity of the clover conooalmont of the nest 
become apparent^ 

I should like to see some more information on this matter of the female 
hornbill moulting as I have described. The habit must bo common to all of the 
numerous family of the hornbills, else why should their nests be so pcculiikrly 
and ingtnioudy hiddan ? 
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Forettt officers fond of bird life and sportsmen naturalists, who wander into 
the haunts of these birds, might be able to throw further light on this very 
interesting point, for this curious nesting habit is common to all the hoinbillH of 
India, Burmah, the Malay Peninsula, and Africa. 

W. OSBORN, Lt.-Genkral. 
Osborn House, Nagoar Kollu, Kangra District, 

Punjab, \Uh March, 1904. 

No. X.— THE BLACK AND YELLOW GROSBEAK 
{tlESPERIPIIONA ICTERIOfDES). 

I send for the Society’s Museum a stuffed skin of the male black and yellow 
grosbeak which I shot at Naggar, Kuilu, on the Ist of January 1904. 

This handsome grosbeak is a winter visitant only to this part of tbo 
Himalayas, but it does not stay long. I tried to got a specimen of the female 
bird, the plumage of which differs considerably from that of the male, but 
could not succeed, chiefly owing to the short slay of this grosbeak in Kuilu. 

W. OSBORN, Lt.-General. 
Osborn House, Nagoar Kullu, Kangra District, 

Punjab, iUh March, 1904. 

No. Xl.-OCCURRENOB OF THE WHOOPER SWAN {CYGNUS 
MUSICUS) IN WIND. 

I am sending you for the Society’s collection lh<3 skin of what appears to bo 
a young whooper swan which was shot on the 31st January last on a sheet of 
water known as the Changra Dhand, in the Kambar Taluka, Larkana District. 
It was the only one seen. 

As, I believe, only one other specimen has been obtained in Sind, the occur- 
rence is worth recording. 

J. ORERAR, I.C.S. 

Larkana, Sind, 12th February, 1904. 

Mr. Crerar is undoubtedly correct in his identification, and the occnrrence of 
this rare bird is certainly worth recording. We have in our collcotipn only 
one other specimen obtained in India, shot on the River Bens, in Hoshiarpur, 
and sent to us by General W. Osborn in January 1900. 

EDITORS. 

No. Xir.— THE CRESTED HAWK-EAGLE 
{SPIZJSTOS CIERIIATUS). 

I send you a specimen of this bird for the Society’s collootion, as, I think, its 
occurrence here is of interest. The specimen was shot by Capt. Pritchard at 
Chatrapur on the 7th instant. It had been seen about here since November, 
and had killed several of his fowls and chickens. Captain Pritchard informs 
me that he shot another here in 1895. 

There are no forests within many miles of Chatrapur, and the nearest fmresis, 
twenty miles away, are thin icrub for the most part. I have not previously 
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s^en this bird so near the sea (within throe miles) or so far from foresta 
aUhough it is not uncommon inland in the forest tracts of Giimsur, 

C. E. 0. FISCHER, I. F. 8, 

Chatrapur, Ganjam District, 
dih March^ 1904. 

No. XIII.— BIRDS BATHING IN CLOUDY WEATHER. 

1 daresay many people who have kept birds will have noticed that their 
pots choose to take their baths, not as one might expect on hot sunny days, 
but in dull overcast weather, when it is rather co( 3 ler than usual. 

This has puzzled me for a long time. The only explanation I can find for it, 
and I cannot say it is one I am altogether satisfied with, is that in such weather 
evaporation is retarded, and the bird feels by instinct that it is less likely to 
take a chill. 

Last Christmas Day, however, I noticed a circumstance which accentuates 
this curious habit. 

It was a cold day and slightly overclouded. About half an hour before sun- 
set I saw some sixty crows of two spocios (0. Rplmdm» and corrotw), all busily 
engaged in splashing about in a shallow tank. Now what could have induced 
these birds to choose one of the coldest days in the year, and just before 
going to roost too, to thoroughly saturate themselves, I am at a loss to discover, 
and perhaps some of our readers can throw some light on the subject, 

A. NEWNHAM, Major, 

Lucknow, March,, 1904. 

No. XIV.—NATURAIi CHECKS ON OVER-INCREASE. 

It aooma to me an investigation into the above subject is one which would 
repay the trouble and bring to light many interesting facts. Out in India, 
whore man, as a destructive agency, has probably loss influence than in any 
other country in the world, wo got things more or loss in their natural state, 
and should bo able to study the question under exceptional advantages. The 
particular phase of the subject mentioned in my heading, however, is the 
,^parent absence of any check in the case of certain animals and birds. 

^For example, monkeys. Natives, of course, will not kill them, and few 
Europeans care to. They have no natural enemy to diminish their numbers, 
though panthers may occasionally catch them in wooded country. Take the 
ordinary case of monkeys in the plains, living near villages. They have 
abundance of food all the year round and apparently no natural check what- 
ever to their unlimited increase, yet, as far as I can make out, one never 
hoars of such an increase in their numbers as to make them a source of 
danger or serious damage to man’s food supply, as, for instance, is caused 
by lemmings or locusts. 

The Sadar Bazar here is full of monkeys, but from enquiries I have made 
I find their numbers have remained stationary. One possible explanation 
may be their family arrangements, according to which the lord of the harem 
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allows no intrusions by tho younger males. Yet this does not entirely explain 
it, for tho same system prevails amongst many gregarious animals whose num- 
bers are enormous in spite of many natural enemies. Monkeys are certainly 
subject to plague, but I have not heard of any serious mortality on this 
account nor by any other epidemic. 

Turning to the bird-world, take the common parrot. Its numbers are 
incredible in certain districts — Guzerat, for instance— and they do a lot of mis- 
chief. But why are their numbers not even greater ? Few birds of prey can 
catch a parrot. They roost in safety and nest in comparative safety, and food 
they mint be able to obtain at all seasons of tho year, otherwise they would 
migrate. Yet their numbers remain about tho same, for one never sees in re- 
venue reports any reference to a plague of parrots as a reason fur a deficient crop, 
I think this is a subject on which the experiences and opinions of some of our 
members, scattered os they are over tho whole of India, would bo very inter- 
esting ; and it is in the hope of calling forth such that 1 have broached a topic 
on which I personally confess to ignorance. 

Lucknow, March, 1904. A. NEWNHAM, Majou. 

No. XV.— THE OCCURUENCE OF HAKE BIRDS IN INDIA. 

On the 7th instant a fine male specimen of tho pink-footed goose [Ajinet* 
hrachi/rhytiohus) was brought to me by a native shikari The bird was one of 
a flock of about forty geese, probably not all of this species, and was shot on 
tho banka of the Brahmaputra whilst working up stream preparatory to migra- 
tion to North-East China. The colours of the soft parts were as follows ; — 
Iris, red-brown ; feet, brilliant crimson-pink ; bill, brilliant crimson-pink ; com- 
missure of lower mandible, yellowish ; nail, black, but the edges paler. 

Mr. N. 8. Mondy saw two birds, which ho holioved to bo of this species, in a 
large gaggle of geese on a ohur in tho same river. Ho could not get near 
enough for a shot, but, even at tho distance ho was, tho feet and bill were 
rendered conspicuous by their brilliant colour. 

Mr. More shoi two female ducks (Anas zonorhyfwha) on tho Sissi bhccl on 
the 6th March. The birds were two out of a flock of about forty. It would 
seem, therefore, that zonorhyncha and not pacilurhyiicha is the typical forni;[»f' 
spot-bill found in the extreme East of Assam. In Cachar, Manipore and 
Qowhatty tho form is pascilorhynoha^ 

E. C. STUART BAKER, F.ZA 

Dibuuqabh, Assam, 22nd March, 1904. 

No. XVI.— A LARGE BAOBAB TREE. 

In the Journal, Vol. XV., page 131, there is a note on a large Adamonia 
digitata, and, as I happen to be living at present in a compound in which seven 
baobabs grow, I have been induced to measure the largest, and find that two of 
thorn exceed the dimensions given by Mr. G. M. Woodrow. 

The largest (at 4' from the ground) measures 48'-2" in oircumferenoc, and 
has an estimated height of 82\ 
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Tho troo 18 known as the largest in Madras, and is a magnificent specimen as 
you may soo from tho photograph sent under a separate cover. 

The second largest tree measured at 4^ from tho ground B6-6'' and at 
1 from ground level 

W. B. BANNKUMAN, Lt,.Col., 

St. TiiOMAs’ Mount, Madras, 

2nd April, 11104. 

No. XVII.— DOVKS AT JULLUNDUK. 

It may be worth recording that on two ocoasions recently, when riding down 
the Mall here, I observed, at the same spot, a dove (undoubtedly tho same bird) 
which looked to me like a cross between Turtus aaratrmh and Turtus carnhayeti^^ 
818 . It was in tho company of a pair of the latter, whi(}h with T. risoriuB are 
tho common species of those parts. Tho bird seemed too small for suralettsis, 
and, with the exception of tho pale rufous-isabollino spots on tho wing coverts, 
was in size and markings similar to camhayemis. 

Tho occurrence of T. Huratemh in the idains of tho Punjab is, I believe, if 
not almost unknown, at any rate very rare, and this is certainly tho first occasion 
on wliioh I have observed it in thesa parts. It is, however, not uncommon in 
the Kangra Hills sixty miles North. 

Unfortunately, on neither occa'^ion had I a gun handy, and although I have 
since looked for the bird, 1 have not been able to find it again, 

JuLLUNDUK, February, 1904. H, A. F. MAGRATH, Major. 

No. XVIII.— THE OCGUUUEisX'E OF THE MALAY FISH-OWL 
{KETIJPA JAVANENSIS) IX ASSAM. 

I liave to record tho appearance of Kelupa javanensh in this district, a fine 
female having been shot a few miles from hero on March 23rd. At first sight 
I mistook it for K, zeylonetixis, but on comparison with that bird the smaller 
Hiz (3 and al).sonco of cn^ss barrings were very evident. This is, 1 believe, tJio 
first record of K. jaranemiH in Assam. 

Mauoherita, Ui’DKK Assam, H. N, COLTART. 

April, 1004. 

No. XIX.— FLY-FlSIIINtt IN THE BOMBAY PRESIDENCY. 

MEOAhOl'^ VYElilKOlUES AS A FI.Y-TAKEB. 

( With a Plate copied from Thomas ** Rod in India.'^ ) 

Fishermen are almost bound to welcome any information which, in any way, 
tends to add to tho number i)f tly-takors in Indian waters. A good tly-taker is 
assuredly a rara avis, and in Meyalops I have recently found a creature of tho 
required gentlemanly tendencies,*' 

Last rains it was decided to “ stock *' the tank close to the Government 
Officers* Bungalows at Alihag, My object in doing this was to try and secure 
tome sort of fishing — the sea having failed me — during a time ot the year 
when existence is somewhat marred hy monotony and generally damped hy 
about 100 inches of rain. The other o})jcotH were to secure a greater purity in 
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the wftter-sapply and 16 keep the mosquito larvro from establishing a needless 
monopoly. Thus it came about that I put in 1 ,000 fry of various sorts, includ- 
ing, to my knowledge, the Laiet calcarifer (“ cock up ’*), CMa argentia 
(•'chelwa”), Barbus Jilamenfoaus (“the black spot”), and J/acrow< 5 s chrysma 
( ‘ shingali”). At that time I had hot recognized our present ” friond^in-noed ” 
the Me.galops, I took him, I roraomber, for a little carp, but felt, at the same 
time, uncertain as to his precise identity. This selection of fry will not l )0 
considered a very judicious one by the export, but it was the first time I had 
over attempted to “ stock ” a pond, and the all-pervading desire was to get the 
fidi in. The Laiaa calcarifer and Macroum chryseus, as is well known, are 
essentially sea and estuary fish ; but they appear to thrive quite as well as the 
Meyalops^ whose true home and abode is the adjacent sea water. 

The water in the tank is rapidly drying up now, and the welfare of the fish 
is somewhat at stake. But it is hoped that the remaining two months may be 
somehow tided over. So much for the actual history of the fish placed in the 
little tank referred to hero. What I ventured to sit down to draw very parti- 
cular attention to was, however, the marvellous “ fly-taking ” propensities of this 
fish. During the last three or four days they have displayed a more pronounced 
inclination to rise about sun down and continue to do so until it is dark. 
The fish are magnificently coloured and very game. We have used throughout 
small “ chelwa” flies supplied by Luscombo, and have secured several specimens 
every evening. If one recollects that the fry were only put in last July, when 
about 3'' in length, and that they now attain i to J lb. in weight and measure 
l(y', their rale of growth, in strictly circumscribed circumstances, is one of the 
most satisfactory features about an altogether satisfactory fish. Their habit 
of leaping right out of the water when hooked requires very careful manipula- 
tion and adds to the sport. The local vernacular name for the fish is “ Warns,” 
and they are known by the same name all down the Ruinagiri Coast. The 
fith is described in page 214 of Thomas’ “ Rod in India,” wherein his excellent 
performance with the fly is not given sufficient prominence to. All that is 
said is, “ I am told that they, as well as Elo 2)8 saurus, have been caught in the 
Madras Fort ditch with a white fly,” 

Tt is to bo hoped that a sufficient case has been made out to induce sports- 
men to “ stock ” fresh-water tanks anywhere near the coast with Megalojjs, 
The process is not very troublesome, and it is both interesting and productive. 

Locally, the fish is said to attain to a length of nearly 2 feet, at which stage 
ho probably weighs between and lbs. A good fly-taker of this calibre 
deserves a very respectful consideration at all hands. 

W. A. WALLINGER. 

Order. PHYSOSTOMI 

Mfiijalops cuprinoides B xxiv— xxvi D. 19 — 21 ( 

V. 10 A 24—27 (,^ 5 ) C. 19 L.L. 37-4;2 L. A. 6-0/G 
Vertiacnlar name “Waras” (Marathi.) 

Auhau, 19/^ 1904. 
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No. XX.— THE LARGE BROWN FLYING-SQUIRREL 
{PTEROMYS ORAL). 

I have juat shot an old male specimen of this animal in the Partabgarh 
jungles, on the banks of the Kermoi stream, an affluent of the Jakara river, 
near the Bhil village of Ranna.® The spot is about l,r>00 feet above sea level. 
The local people call it a oat with wings (Pank-wala Billi). They say that it is 
generally only seen at night. This one had been wounded in one hind leg, prob- 
ably by some predatory animal, and came fluttering down close to our tents at 
about 8 o’clock in the morning, and then climbed half way up a tree before he 
could be secured. 

Measurements 

Length, including tail 2'-9'' 

Length, without tail ••• 

Greatest width strotohod out 

Width between fore-feet 

Width between hind-foot l'-8" 

Though I know these jungles well, I have never before seen or oven heard of 
their being inhabited by this species or any kind of tree-squirrel. 

A. F. PINHEY, Majob, 
ResidetU, Meytoar, 

Camp Ranna (Pabtabgarh), 

Uth April, 1904. 

No. XXI.- INDIAN YAM8 {DIOSCOREA DAEMON A\ ROXB. 

Mr. Hooper, under date 15th ultimo, writes in reference to the chemical 
analysis of Dioscorea deemona which was quoted in my note at page 366 of the 
present volume of this Journal : — 

'' It is not quite fair to quote an analysis of a tuber containing 65 per cent, of 
water and compare it with the analysis of one containing 78’3 per cent, I have 
examined a few samples of yams from your district, and I am analysing the 
results calculated on the absolutely dry root. In doing this with the two 
sflfe^imens you quote we got — 


Fat 


Yam, 

... 1*23 

Potato. 

•46 

Protein 

... 

... 8-91 

10-14 

Carbohydrates 

... 

... 78'94I 

84-79 

Fibre 

Ash 

... 

... 4*06 S 

... 6-86 

4-61 


100 * 100 - 

Where there is not such a wide difference in the protein and carbohydrates as 
is shown in the moist root! 

• Latitude, 24® 12'. 

Longitude, 74® 33'. 


24 
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Tod say that jour aualjau of the jaco is ' a general average / Tlrofie 1 have 
examined have been one or two tubers of a distinct species, and I find the 
average nitrogenous matter of some thirty (^)e6imens to be higher than the 
potato. These results will shortly be published in an Agricultural Ledger.*’ 

In saying that the analysis of the yam was ** a general average, ” it ought to 
have been made clearer that this remark alluded to the analysis of the potato 
recorded immediately above and not to Dioscorea dctmona, 

I need scarcely say I am very much indebted to Mr. Hooper for giving me 
an opportunity of amending my note and also for sending me bis interesting 
comparative analysis of the dry root of DioBCorea dasmona and potato. 

The results of his examination of these various yams, which are to appear in 
an Agricultural Ledger, will be awaited with interest. 

G. M. UYAN, I.F.8. 

Tuana District, lUh April, 1904. 

No. XXII.-SHOOTING NOTES IN CANNANOKE. 

I append a list of the game birds that have fallen to my gun this season 
around Cannanore. The backwater here with its many winding waterways 
opening out into jheellike expanses every here and there, and bordered with 
lowlying marsh land, appears at first sight to offer peculiar attractions to 
wild fowl, and it is therefore remarkable that practically none visit us. The 
whole system is tidal, and many of the water courses run empty with the 
ebb tides. Owing to these conditions, the water is brackish, and water weeds 
receive little encouragement to flourish, and it is possibly to both of these 
causes that one may attribute the paucity of species and numbers. During 
the whole season 1 have soon less than a dozen duck, and all I saw appeared 
to bo of one species— whistling teal, I am told— but 1 got no chance of sub- 
stantiating this information. The season is admitted by all, including our one 
and only local shikari, to have been an indifferent one, snipe being not nearly 
Bo plentiful as usual. 



* iooluaed 8 Golumha itUftmidia (Tbe Indian Blue Hock), 2 Totanui glottis (Qi^enahaak) 
and 1 QalUnago gallinnla (Jackanipe), 


0 A NNANORE, April, 1904. 


F. WALL, OAPT.,I.M.a 
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No. XXIII.~.THE LAPWING OB PEEWIT 

(VANELLVS VULGARIS), 

I see in Blandford that the Peewit has not boon recorded further east than 
Ondh ; it may be interesting therefore to note, that last cold weather it was 
fairly plentiful along the banks of the Upper Chindwin and in swampy ground 
in the same locality. To make certain one was shot on the 12th December 
1903 and skinned for identification. 

H. H. HAllINGTON, Captain. 

Monywa, 17f/> April, 1904. 

No. XXIV.—MELANI8M AMONGST PANTHEHS. 

I do not know if the information is of any value beyond bciijg corroborative, 
but on 20th March, some forest oraploy6H working in the forests near llopin 
in the Bhamo District of Upper Burma came upon a black female leopard 
with cubs in a large hollow tree. They returned to camp and came out with an 
elephant, which scared the mother leopard and she bolted. The men were 
then able to seouro the cubs, one of which was black, while the other was the 
ordinary spotted yellow kind. The latter died, but the black one is alive and 
doing well, and I propose to take him home next month for the London Zoo, 
This seems to make it perfectly clear that the black leopard is only a freak. 

The cub I now have has a number of solitary while hairs all over the body 
and legs, and tho whiskers are pure white. In certain lights the ordinary 
leopard spots can bo distinctly seen, being jot black on a muddy black fur. 
I hope to watch the development of colour. 

T. A. HAUXWELL. 

Conservator of Forests. 

Maymyo, Burma, Aprils 1904, 

No. XXV.— PAPILIO MAOHAON IN BALUCHISTAN. 

I saw, n few days ago, on a hill about midway between Quetta and Nushki, 
a fine Papilio, which I am certain was machaon. It was a perfec^tly frosli 
specimen, but seemed to be of a more greenish tint than those I have seen 
in ^England and the Himalayas. I watched it for some lime, and almost 
succeeded in capturing it with my fingers. I do not know whether this 
species has previously been recorded from Baluchistan, but I have been over 
two years in the neighbourhood of Quetta, and never before saw any Papilio 
here, so perhaps it may bo worth recording, 

C.G. NURSE, Major, 

113th Infantry. 

Quetta, May, 1904, 

No. XXVr.-OOCURRENCE OF A RARE SEA SNAKE {DISTIRA 
GILLESPLI^) ON THE MALABAR COAST. 

In tho Bombay Natural History Society’s Journal Vol. XU, page 642, 
Mr. G. A. Boulongor described and figured a now sea snake caught in the 
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Karraohee harbour wliich he called Di$iira OilUspia, 

On the 5th March ihia year 1 bad 
a specimen of this evidently rare 
snake brought me by a fisherman I 
employ to collect for me in Canna- 
nore. When questioned he doubted 
whether he had ever seen a similar 
snake before. My specimen almost 
exactly accords with Mr. Boulea- 
ger^s description, and plate, but as 
the snake is so rare, and there ap- 
pear to me some additional points 
worthy of mention, perhaps a repeti- 
tion of the characters on my own 
lines may be of interest. 

The snake, a male, measures 4 feet 
2} inches, of which the tail accounts 
for 4^ inches. It was brought alive 
and unscathed in a chatty, and 
proved to be remarkably active and 
strong, freeing itself repeatedly from 
the grasp of my long metal tongs. 
Removed from its native element 
the forepart of the body is freely 
and actively mobile, but progression 
is almost nullified by the weight 
and conformation of its hinder 
parts. 

General Characters , — The head is 
of the same calibre as the anterior 
part of the body. The snout pro- 
jects well over the chin. The eye 
is small, situated laterally, with a 
slight inclination upwards, and the 
iris during life was too dark to per- 
mit of the shape of the pupil being investigated. After immersion in spirit 
the pupil is seen to be round. The commissure of the mouth is peculiar 
viewed in profile, resembUng an italic / with the curves exaggerated, and the 
anterior convex upwards. The neck shows no constriction behind the head. 
The body is cylindrical and of nearly uniform calibre in about its anterior half, 
when it rapidly increases, acquiring a markedly compressed character and 
heavy form, the depth of the snake at its greatest girth being about four times 
that in its anterior part. The tail as in other hydrophides is markedly flattened 
from side to side (compressed). 
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Vohr,^Rejk(\ blackish above, merging to yellowish laterally. Chin (except 
at tip which is blackish) and throat yellowish. Body anteriorly loinon>*yellow 
with black dorsal rhomboids confluent by their angles verlebrally. Black 
aimilarly shaped marks on belly, confluent by their angles, form a ventral 
atreak. Posteriorly olive greenish black dorsally with obscure transverse 
darker bars, merging to pale lemon in the Hanks, The ventral black line is 
'Continued to vent and aftor this is most conspicuous at the lower border 
and tip of tail. Anteriorly the colors are bright, and glistening •, posteriorly 
pale, and dull. 

Scale Ch<kracler8, Rostral . — Height in median line very slightly exceeds the 
breadth. Lower border with central lobnlus as in otlier sea snakes in 
contact with 4 shields, of which the Ist supralabial sutures are rather 
larger than the nasal. 

Large, contiguous, in contact with the 1st and 2nd supralabials, 
(and 3rd also on right side). • Length 3 limes the suture between the 
pnefrontals. Nostrils situated in postero-oxternal part of shield with no 
suture running to shield margin. 

PrafrontaU, — Small. In contact with nasal, prseocular, supraocular, and 
frontal (and 3rd supralabial on right aide). 

Frontal. — Small. Length less than distance to rostral ; siibcqual to supra- 
oculara; rather greater than half the parietals. Breadth. Snbequal to 
supraocular. In contact with 0 shields, of which the parietal sutures are 
longest, and the prtef rental smallest. 

Parietals, — Bather narrow, SupralahiaU 7. All well developed ; the 
3rd and 4th touching the eye ; 5th largest. 

Prcpoculars.—Ono ; smaller than the eye. 

Postoculars.— Ty:o ; the lower very small. 

Temporals. — One, large, in contact with the 5th and 6th supralabials, and 
succeeded by a rather laroor shield touching the parietals, 

Sublmfjuals.—T\ro well developed, subcqiial pairs, ihe follows of each in 
contact with one another. 

Infralabials.— G. Well developed, the first 4 touch the sublinguals. Tho 
•first are large, in contact with one another forming a suture larger than that 
between the anterior sublingual fellows. The 4th is the largest of the series 
and constitutes tho pentagonal ; it is fully onee and a third as broad as the 
posterior sublinguals, and is in contact with two scales behind. 

Scales.— Ant^riov two heads lengths behind the head) 21 rows, glossy, 
smooth, and very distinctly imbricate, about as long as broad, snbequal, or 
those of last row very slightly largest. Midbody (not including tail) 35-37 
rows, iot glossy, hexagonal, juxtaposed, bi or triinberculate, those of lowest 
rows plurituberoulate, and larger than those of vertebral rows. Posterior (•.«„ 
two heads lengths in front of vent) 35-39 rows, with characters as in midbody. 

Sttprocawdals.— Midtail U on each side, with 1 above and 1 below. A shield 
at tip of tail about twice the size of adjacent scales. 
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VifUrals 377, Anterior, well developed, imooth, entire, and nearly twine the 
breadth of adjacent row®. Midbody — Bi and trituberculate ; many divided, 
Po8terior--Bi and trituberonlately, mostly divided. Anal 7 fid, small. 

F. WALL, O.M.Z.S., 

Captain, IJdi). 

Cannanore, Ui May, 1904. 

No. XXVn.-THE EGOS OF THE SMALL SUN-BIRD 
{ARACHNECTJIRA MINIMA). 

In the last number of the Society’s Journal, page 473, there is a most interest- 
ing article on the birds of Travancore, by Mr. H. 8. Fergusson, In it I notice 
he refers to Mr. Bourdillon’s notes as to the eggs of Arachnecthra minima being 
minateurs of those of Arach, asiatica. 

Now this has been stated before in Oates’s Nests and Eggs ” with regard to 
nests taken on the Nilgherries. I wish Mr. Fergusson had mentioned if he 
had personally ever come across such eggs, as it is evident either a mistake 
having been once made about this bird it is again and again repeated, or that 
the bird lays in different places totally different eggs. In Kanara and about 
Matheran near Bombay the bird is very common, but breeds early in the year, 
generally in December and January, and I must have examined forty or fifty 
of their nests. In no one of these could the eggs or nests have been mistaken 
for either zeylonica or asiatica. 

The nests of minima I have always found made of bright green moss orna- 
mented with broad bands of white material, suaponded in nine cases out of ten 
at about throe feet from the ground on the edge of a pfant of Struhilanthus. 
They were much smaller than the brown fibre-built nests of the two larger 
honey-suckors. 

The eggs, of which I must have seen fifty, wore all similar. They wore consi- 
derably smaller, and more blunt than asiatica, and instead of being greonish- 
white, thickly spotted with greenish-brown, were clear white, minutely spotted, 
on the larger end with purple, forming a welWefinod *one round the larger end. 
I hope Mr. Bourdillon if still in Travancore, or Mr Fergusson, will be al lo to 
clear up the matter, 

J. DAVIDSON. 

Epinburgh, 25th April 1904. 

No. XXVIIL-OCCUKRENCE OF THE CEYLON WHITE-EYE 
{ZOSTEROPS CEYLONENSIS) IN THE NILGHERRIES. 

It may be worth recording that on the 5th June 1903 I shot a specimen of 
the Ceylon White-Eye {ZosUrops Ccylonmm) at Coonoor, in the Nilgherries, 
and that several birds, of this species, were observed by mo at the time. 

D. G. HATCHWELL. 


Madras, May, 1904. 
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No. XXIX.—OCCURBENOE OF THE WHITE-THROATED 
EOCK-THRUSH, PETROPUILA {MONTICOLA) GULAHIS, IN 

BURMA. 

Among some birds* skins which I took home for the British Museum at South 
Keasingion was one which was identified by the authorities there as Petrophila 
gulari$. I shot the bird in Popa during April 1003 and as this species has 
hitherto not been included in the Fauna of British India, its occurrence is worth 
recording. 

K. C. MACDONALD, 

D. 8., Police. 

Pakokku, Upper Burma, May, 1904. 

No. XXX.— THE INDIAN EDIBLE.NEST SWIFTLET {COLLOCALIA 
FVCIPHAGA) IN THE PULNEY HILLS. 

I was rowing about on the lake at Kodaikanal, Piilney Hills, a few days 
ago, just before a heavy storm, and could not help noticing a largo number of 
Swifts skimming over the surface and plunging into the water, after some 
insect, frequently from a height of 10 or 15 feet. There must have been many 
hundreds and they seemed all to belong to the same species {CoUovalia 
fuciphaga). Their speed was too great to allow me to see clearly whether they 
actually plunged below the surface. I think not, but the violence with which 
they struck the water was surprising and caused it to splash up 1 Sin. or 2ft. 
While I was wondering if by any chance one ever fell in and was unable to rise 
again, I saw one dash in, as if in answer to my thoughts, and after several 
attempts to got out it lay there flapping about helplessly. I rowed up to it as 
quickly as I could and reached it just as it was apparently dying. However 
I fished it out of the water which was very cold, and after thoroughly drying 
its plumage and warming it, which occupied me for about an hour, I opened 
my hands and away it flew, apparently little the worse for its unpleasant 
experience. I have dozens of times watched these birds hawking insects over 
water, but, though one would think such an accident must happen frequently, 

I have never before actually seen it occur. 

. This Swift, I may add, ( which builds the common Indian edible nest) breeds 
regularly on the Pulneys, one of its favourite haunts being the caves and sides 
of the famous Pillar Rocks. 

R. FOULKES. 

ViziANAGRAM, llth May, 1904. 

No. XXXI.- THE BOLDNESS OF PANTHERS. 

A short time ago I was camping at the village of B. J. near M., in Central 
India, when khabar was brought to me of two panthers which had killed and 
eaten a young buffalo belonging to another village about three miles away ; so 
1 determined to try and shoot one of them at least. I at once bought two goats 
and tied them up and sat over one in a machhaan ; they were both placed in 
nalas not far from the village, but nothing came near my goat the whole night 
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and 1 heard no sounds of anything ; but in the morning my native ihihari told 
me that the other goat had been killed about 4 ajn.^ and that one bind leg bad 
been eaten ; sp the next night I sat over this kill^ and had the other goat taken 
back to the village. 

The kill was lying in the dry stony bed of a stream which at this spot had 
low banks ; there were a few big boulders about, but these were not in the way 
for shooting. About twenty yards away there was a very small pool of water, 
but this was just out of sight of the machhaan, which was placed about 20 
yards from the goat in a tree about 16 feet from the ground, 

I got into the rnachhaan at 6-15, but nothing appeared, except mongoose and 
birds to drink, till 8-30, when a panther suddenly rushed up the nala, making a 
good deal of noise and seized the goat by the remaining hind leg and tried 
to drag it off, but it was firmly tied to a bush stump. He then rushed away 
to the pool to drink, and at 8-40 p.m. again returned to the kill. It was then 
only just light enough to see the panther, as the moon had not risen. I had 
two shots and missed both barrels, the panther going away to my right in 
some thin bushy jungle broken up with small nalas. 

At 9-45 p.ni. I heard a panther growl almost directly underneath where 
I was sitting, but I could not see it, as the rnachhaan and tree were in the way. 

At 11-20 a second panther came and I again missed with both barrels ; this 
panther was only a half-grown cub judging from its size; as it was very small 
indeed. It went away to the right front into the same piece of jungle as the 
first panther had gone. 

From midnight till 1-16 a.m. there was continuous growling about 30 to 50 
yards away to the right front, where the two panthers had gone. At 
1-20 a.m. a third panther came to the goat and began to eat, and this time 
I wounded it slightly, as in the morning we discovered a few drops of blood 
about 20 yards from the goat in the direction where it had gone, to the left 
front, but the ground was too hard for tracking, and we never found it. 

At 3-40 a.m. a fourth panther started eating, but this time I had better 
luck and shot it dead first shot, the bullet entering the right side of the nose and 
breaking away two inches of the lower left jaw bone; he evidently died practically 
at once, as I never saw or heard him move again and we found him with his h^ad 
lying in the middle of the goat’s body. 

At 4-3 a.m. there was a good deal of growling close to the goat but inside 
the line of bushes, and I could see nothing; but at 4-7 a.m. I saw a panther 
walking round the goat in a circle of about 5 yards radius, looking at the dead 
panther (a male— this one, the fifth, was a female). This time again I 
kiUed it first shot, the bullet breaking the back-bone, and I found her in the 
morning in the exact place where she was when I fired ; she answered the 
shot with a deep growl, but I never saw or heard her move again, and she must 
have also died almost at once. 

At 4-30 a.m. the moon went behind a big hill and it got very dark ; however 
nothing more came and at 5-30 a m. I got down and inspected the results. 
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Tho following are the mcasuroments I took almost immediately afterwards: — 



Ist, male. 

2nd, female. 


Inches. 

Inches. 

Length from tip of nose to tip of tail, straight 

78 

r>8 

„ following the curves of back, &c 

83 

70 

luieugth of tail 

29J 

27i 

,, ,, head from tif) of iio«e to tip of nape... 

Hi 

9 

Qirth of upper forearm 

10 


„ „ I'ody ... ... 

32J 

25i 

Height at shoulder, standing position 

2i; 

22* 

„ ,, paw stretched out 

29 

244 

Length of hind leg from stifle joint to tip of paw... 

10 



You will notice that in the male the girth of the forearm and length of hind 
leg are tho same, 10" *, but in the female the girth of tho forearm is one inch 
less than tho length of the hind log. 

Tho next night I sat up again over tho same kill, but as this was my 
third night up I was very sleepy indeed. I had been unable to sleep during 
tho day on account of the heat ; consequently at 9-30 p.m. J fell asleep 
and did not wake till exactly midnight. I then discovered the second hind leg 
of the goat had been eaten and that it had also been moved about 4 yards ; 
I managed to keep awake after this, and at 12-58 a panther came and started 
to eat, but 1 missed both barrels, and ho never oumo again, and at 5-45 a.m. 1 
got down from tho machhaan. 

This, I think, accounts for five panthers at one kill in one night. 

There wore the two I shot ; and tho half-grown cub and the wounded ono 
(4) which cannot have been either of those I shot later, as both of them had 
only one wound ; also there was the one that came first of all at 8-3 p.m. Now 
tliis may possibly havo been the one I wounded later, or one of those I sliot, 
but if either of these bo tho case, how can tho ono that came the second night be 
accounted, as it was much too big to be tho half-grown cub ? If it had 
anything to do with the killing of the goat it would in all probability have come 
the first night, or else it shows that panthers will cat carrion. It may possibly 
hjfvo been the wounded one, but as it was only evidently slightly wounded it 
would be quite able to kill food for itself. On tho second night it did not 
appear to have anything tho matter with it, and did not walk at all lame. Of 
course it is well known that panthers will return to a kill after having been shot 
at from a machhaan^ but I did not know that a wounded beast would do so. 

M. YOUNG, 

Y’ork and Lancaslure Regiment. 

Mhow (C. I.), May 1904. 

No. XXXII.-A VirERINE SNAKE WHICH IS OVIPAROUS. 

I believe it is generally accepted that the Vipers are viviparous. Now I have 
had sent to me by Father Bertrand, of the Theological Seminary at Kurseeong, 
a cluster of some 10 eggs, from 2 of which the; young ones issued forth while 


25 
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he and some other Fathers wore examining them. On examining them 1 
found them to belong to the CrofaUnm — they being 2 Trimeremrus rnonticola^ 
They are about 6 inches long, pale yellow, and show the full markings of the 
grown-up specimens but slightly paler ; the head scales as well as those of the 
body are fully developed. Jn the other eggs you can make out the outlines of 
the young snakes quite clearly. I shall be glad to send you one of the two young 
snakes with the shell or rather skin of the egg from which it came forth, as 
also an egg containing a young one if you wish it. 

G. A. MILLER. 

St. Joseph’s College, Darjeeling, 

lOth May 11)04. 

The specimens above referred to have arrived, and as Mr. Miller is per- 
fectly correct in his identification we now possess the important evidence that 
this Viperine Snake {Trimeremrus monticola), or as it is now called Lachegis. 
^\onticola, is oviparous. 


EDITORS. 
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PROCEEDINGS 

OP THE MEETING HELD ON 21flT JANUARY 1904. 

A rtioeiing of the mombera of the Bombay Natural History Society* was held 
at the Society's Rooms on Thursday, the 21st January 1904, Dr. A. H. Deano 
presiding. 

The Honorary Secretary stated that His Excellency Lord Lamington, the 
Governor of Bombay, had kindly agreed to become President of the Society. 

NEW MEMBERS. 

The oleotion of the following now members was announced t — Mr. C. E. Scovell, 
C.E. (Loilom, S. Shan States, Burma) ; Captain B. F, H. Holbrooke (Poona) ; 
Mr. Philip Tinno, I.F.S. (Darjeeling) ; Mr. R. F. Stonoy (Madura, S. I.) ; 
Captain T. E. Watson, I.M.S. (Madura, S. 1.) ; Mr. A. W. Hardy (Talup, 
Assam); Mr. Coleridge Beadon, F.G.S. (Oorgaum, S. I.) ; Lieutenant H. S, 
Perrot, R.G.A. (Camp Dthali, Aden Field Force, S. Arabia) ; Colonel C. G. 
F. Fagan, I.A. (Alwar, Kajputana) ; Captain H. A, F. Margarth (Fort Lock- 
hart) ; Mr. W. G. Page (Surat) ; Mr. J, T. O. Barnard (Kamaing, Upper 
Burma) ; H. H, the Maharajah Tukuji Rao Holkar (Indore, C. I.) (Lifo 
Member) ; Mr. F, Fletcher (Poona) ; Mr. W, McC, Kirkpatrick (Delhi) ; Tho 
Secretary, Kasauli Club (Kasauli, Punjab) ; Mr. T. N. C. NeviJl (Bramall Hall, 
near Stockport, Cheshire) ; The Moss President, 130th Baluchis (Hyderabad, 
Sind) ; Captain 0. C. Oobbo (Waltair) ; Lieutenant II. J. Elios, R.E. (Roorkio) ; 
Lieutenant Chas. Elliot (Rangoon) ; Mr. 0. J. Maokay (Mozufferpore, T. S. 
R.) ; Mr. A. Parasu Ramdas Patro, B.A. (Berhampore) ; Rev, E. Blatter, S. J. 
(Bombay) ; Tho Vice*Prosidcnt, Natural History Museum (Darjeeling) ; and 
Captain J. T, Campbell (Simla). 

CONTRIBUTIONS TO THE MUSEUM. 


The Honorary Secretary, Mr. H. M. Phipson, acknowledged receipt of tho 
following contributions since last meeting : — 


Contribution. 


Description. 


Contributor. 


1 Demoiselle Crane 

7 Large or Black-bellied 
Sand Grouse (Imperial 
Sand Grouse). 

1 Stone-Curlew 

I Night Heron..... 

Some photographs of Fla- 
mingoe's neats in the Kuun 
of Cutch. 

6 Eggs of Flamineo from 
the Ruun of Cutch. 

A number of Moths 

Nest and Egg of the Spotted 
Grey Creeper. 

Specimens showing the 
derelopment of the Trout. 
Photographs of Tropic Bird. 
I White-win god Wood Duck 


Anthropoid^s virgo Mr. R. H. Heath, C.E. 

PterocUi arenariu* Do. 


(Kdicnomn* ^cohpax 
JVycticoram grUcus,, 


\SalpornU spilonota 


Mr. J. Brand 
Mr. C. Noppor. 

H. H. Tho Rao Saliob of 
Cutch. 


Do. 

Mr. T. R. D. Boll, I.F.S. 
Do. 

Mr. Midgloy Taylor, C.E. 


Iph^cton indiout Mr. W. D. Cunnning. 

Amfcornis $cutulatut( Mr. W. 0. Hanuyugtou. 
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Contribution. 


Description. 


Contributor. 


1 Tufted duck 

2 Persian House Mice.... 

1 Brown Musk Hhrew ......... 

1 Whlte-noscd Weasel 

1 New Rat 

1 Houbara 

1 Bronre-wlnged Dove 

(alive). 

1 Slender Loris 

1 Slaty-backed Forktail 

1 Green Tree Snake 

A number of Butterflies 
from Poona. 

1 Python (alive).*, 

I Siberian Viper (from 
Bngdad'), 

I Small Indian Civet (alive) 


Myrsca fulig%la 

laetriamiB,* 

Cfiioidura nmtina •«*.. 
Putoriut canigula •••.« 

i/Wr V her eat $p,n 

Houbara maegureni 

Chalcophape indioa 

Lorie grartUe 

Henicurue eohutaceue,, 
Dryophie myotcrUant,, 


\^Python molurus 


Viverrieula malacceneii, 




•••••• 


Mr. 0. H. Donald. 

Cul. A. E. Ward. 

Do. 

Do. 

Do. 

Mr. R. B. Brooke. 

Mr. 0. M. Sherman 
(Calicut). 

Mr. W. Copleston, I.F.S. 

Mr. S. L. Whymper. 

Mr. F. J. Rome. 

Mrs. Thomson. 

Mr. T. J. Spooner, O.B. 
Capt. W. H. Cox, I.M.H 


Mr. J. M. Lobo. 


Minor contributions from Mr. C. V. Vernon, I.C.S., Dr, E. Wells-Witham 
and H, H. the Hao Sabeb of Cutch. 

Tho following contributions to the Library have been made t—Rivista 
critica del Genere Gossypium, pel Dottor Angelo Aliotta, from tho Author ; 
and Tho Geography of Mammals by Dr. W. L. Sclater and P. L. Solator, from 
tho Authors. 

The following papers were then read and discussed : — 

1. The popular names of some plants, by E. Comber, F.Z.S. 

2. Abnormal growth of trees by 0. B. C. Fischer, l.P\S. 

.3. Somo notes on Harrier Hawks in Uva, Ceylon, by F. Sikes. 

4. The Batrachiana of Travancoro, by H. 8, Ferguson, F.L.S, 

5. Some notes on various insects, by L. C. H. Young. 

fl. Tho colouration of birds^ eggs, by D. Dewar, I.C.S. 


PROCEEDINGS 

OF THE MEETING HELD ON THUILSDAY, THE 
25TII FEBRUARY 1904. 

A meeting of the members took place at the Society’s rooms on Thursday, tlio 
25ih P'obruary 1904, the Rev. K. Blatter, S.J., presiding, 

NEW MEMBERS. 

The election of the following new members since the last meeting was duly 
ponounced ; — Major H. D. Merewether (Jhalawad Prant, Guzerat) ; Mr. W, tl, 
Wooster (Yawng Hwe, S, Shan States) ; Mr. 8. M. Douglaa, B.A, (Mandalay) ; 
Mr. H. R. Hylands (Manekpur, Bassein Road) ; Mr, Shivram V. Bhandarkar 
B.A., IjL.B. (Bombay); Major A. R. Knox, K.F,A. (Barrackpore); Mr. E, 
Staples, C.E. (Dum Dum) ; Captain E, 0. MacLeod, I,M.S. (Aijal, Lushai 
Hills, Assam) ; Mr. F. Napier (Karachi Canals, Sind) ; Captain F. D. 8. Fayrer, 
IM.8. (Madras); Mr, G. E. Lodge (London)^ Mr. R. A. Lyall (Rajpuiana) ? 
Lieutenant-Colonel P. Schlelter, C.B. (Rangoon); Mr. H. H, F, M, Tyler# 
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l.C.S. (Chittoor, N. Arcot District) ; The Principal, Medical College (Madras) ; 
Mr. A. W. Ogilvie, S.F.S. (Cbiengmai, Siam); Mr, H. B, G. Garrett, S.F.S., 
(Chiengmai, Siam) ; The President, High Range Natural History Society 
(Aneimudi, Munaar, P. 0., S. India) ; Mr. H. P. LoMcsurier, C.E. (Calcutta). 
CONTRIBUTIONS TO THE LIBRARY. 

The Honorary Secretary, Mr. H. M. Phipson, acknowledged receipt of tho 
following contributions since last meeting : — 

Contribution. Dcftcription. | Contributor. 


Mr. C. E.C. Fischer, I.F.S, 
Do. 

Mrs. A. P. Brewin. 

Mr. L. 0. Clarke. 

Do. 

Do. 

Do. 

Mr. S. Llghtfoot. 

Mr. H. W. Seton-Karr. 

Capt. J. B. Mackintosh, 
11. A. * 

Mr.Sundcrrao D Navalkar 
Mr. C. M. Hykes. 

Do. 

Major A. E Hatch. 

Sir Donald RoboiiRon. 

Mr. 0. Boadon. 

Do. 

CONTRIBUTIONS TO THE LIBRARY. 

Rivifila critica del Genoro Gossypium, pel Dottor Angelo Aliotla, from Iho 
Author, 

The Geography of Mammals by Dr. W. L. Sclater and P. L. Sclater. 

Two copies of tho Birds of Cutch, by Captain C. D. Lester, from H, H tho 
Rno of Cutch. 

The Mighty Mahseer and other Fish, or Hints to Beginners on Indian Fishing 
by Skene Dhu, from the Author. 

Memoir of the Geological Survey of India, Himalayan Fossils, Vol. I. 
Part 6, in exchange, 

BuUotin de la Sociote Royalo do Botaniquo de Belgique, Vol. 40, 

Notices . sur los Plantes utiles, ou intercssantes, do la Flore du Congo, par 
Emile de Wildeman. 

Faune Entomologique de L’Afriquo tropicalo (Longicornes) par Aug. Lameere 
from tho Author. 


A number of Butterflies ... 
A collection of Spiders, &c. 
1 Common Hawk Cuckoo 
(alive). 

1 Malayan Wreathed Horn- 
bill. 

1 Rufous-necked Ilornbill. 

1 Adjutant 

1 Largo Malay Squirrel ... 
1 Nest and Young of 
Painted Snipe. 

A collection of Indian 
Stone Implements. 

1 Snow Leopard (alive), 
(dopositoil). 

1 TickclI’s Blne-Fly catcher. 

8 Sandas (alive) 

5 Indian Desert Gerbllls 
(alive). 

1 Sheldrake. 

A number of Vegetable 
CaterpillarB. 

1 Snake (alive) 

J Snake talive) 


U'levococcAjx rariui 

Rhytiduceros undulatus ... 

Arerof nepalenfis 

Leptitplilun dnhiui 

Soinrui hieolor 

liodratula capemin 


Felh ^incia ... 

Cyorniii ticlielli 
(Jfommtix hardirioHi 
(rerhillut hurrianw 

Tadarna cornuta ... 


Dipivs trig mat a ... 
/amenh /a^ciolatun 
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THE ACCOUNTS FOR 1903. 

Mr. N. C, Msclood^ the Honorary Treasurer, placed before the meeting a 
statement of accounts for the year ending 31st December 1903, showing:*^ 
Balance brought forward Rs. 1,562-5^2, income during 1903, Rs. 16,379,-8-4 
Rs, 16,941-l3-G--expenditure during 1903 =«» Ra. 13,828-0-7 ; balance carried 
forward Rs. 3,113-12-11. One hundred and fifty new members were elected 
during^the year, and the sale of back numbers of the journal realized Rs. 1,936. 
The accounts were approved of, subject to the usual audit, and a vote of thanks 
was passed to Mr. N. C. Macleod, the Honorary Treasurer. 

ELECTION OF OFFICE-BEARERS FOR 1904. 

The following members were elected for the present year : — President — H. E, 
Lord Lamington. Vioe-Preaidenia-«Mr. J. D. Inverarity, Rev, F. Dreckmann, 
S.J., and Mr, B, H, Aitken. Managing Committee— Vety. -Major G. H. Evans, 
Mr. E. C. Stuart Baker, F.Z.S,, Mr, E. H. Aitken, Rev. F, Dreckmann, S.J., 
Mr, E. Ernest Green, F.B.S., Lieutenant-Colonel K, R. Kirtiker, I,M.S., 
Mr, J. D. Inverarity, B.A.,LL.B., Lieutenant-Colonel H, D. Olivier, R.E., F.Z.S.. 
Mr, A, Abercrombie, Mr, E, L, Barton, Mr. E. Comber, F.Z.S., Mr. T, R. D. 
Bell, LF.8., Major A, Newnham, F.Z.S., Major C. G. Nurse, F.E.S., Mr. L. C. H. 
Young, and Mr. G. C. Dudgeon. Mr. N, C. Macleod, Honorary Treasurer 
{esHiffieio), and Mr. H. M. Phipson and Mr. W, S. Millard, Honorary Socretarios 
(ex-officio), 

PAPERS READ. 

The following papers were then read and discussed 1, Distribution of 
Butterflies in the Indian Area, by L. C. H, Young, B.A, 2. Further Notes on 
some of the Plants introduced into the Victoria Gardens, Bombay, during the 
past eight years, by C. D. Mahaluxmivala. 

PROCEEDINGS 

OF THE MEETING HELD ON THURSDAY, THE BIst MARCH 1904. 

A meeting of the members of the Bombay Natural History Society took place 
at the Society's Booms on Thursday, the 31st March 1904, Rev. F. Dreckmann, 
S.J., presiding. 

NEW MEMBERS, 

The election of the following new members since the last meeting was duly 
announced : — 

Mr. W. Maxwell (Assam) ; Dr. K. Lloyd Patterson (Assam) ; Mr. J. Crerar, 
I.C.S, (Larkana, Bind) ; Mr. R. H. Lushington (Vizianagram) ; Captain C. H, 
Turner (Mandalay) ; Captain C. F. G, Lang (Madras) ; Lieut. A. G. M. Cole 
(Bombay) ; Major G. F. Mockler (Umballa); Captain A. W. Hasted (Kasauli); 
Lieut. A, J. V. Betts, I.M.S. (Hyderabad, Sind); Mr, Morton Eden (Assam); The 
Curator, Victoria Museum (Karachi); Lieut. M. Young (Mhow), and Dr. F, A. 
Meyer (Bombay). 



PROCEEDINGS. 


735 


CONTRIBUTIONS TO THE MUSEUM. 

Mr, H. M. PhipBon, the Honorary Secretary, acknowledged receipt of the 
following contributions to the Society’s collections - 


Contribution. 


Dascription. 


Contributor, 


1 Tfckeirs Flower Pecker..,. 

1 Panther (alive) 

1 Eel (alive), 

1 Whooper Swan 

1 Avooet 

1 Snake (alive) 

1 Created Hawk Eagle 

A number of MocIib and 

other InseoiB. 

Skull of a Bear 

2 Himalayan Nutcrackers..,. 

1 Black aodYellowGrosbeak. 
A number of ShellR 

1 Screech-Owl (alive) 


Dicmum erythrorhynous 

Fslu pardus 

Murana undulata 

Cygnug Mutieun. 

IteeurviruAtra avofietta 

Aoroohordm javanicun 

Spiaafitui nirrhatut..., 


Mr. a. M. Ryan, I.F.S. 
Capt. B. H. Metge. 

Mr. E.H. Young, C.B. 

M r. J. Crerar, I.C.S. 

Mr. J. Wallace, C.E. 

The Hon. R. A. Forbes- 
Sempill. 

Mr. 0. E. C Fischer, I.F.S. 
Do. 


Melursui ursinus 

iVucifraga heminpila... . 
ffesperiphona irter hides. 


StriiB flammea. 


Do. 

General W. Oel^ont. 
Do. 

Mr, J. Watson. 

Mrs. Nelbon. 


CONTRIBUTIONS TO THE LIBRARY. 

The Indian Field Shikar Book, by W, S. Burke, from the Author. 

The Coceidffi of Ceylon, by E. Iiirnest Green, Part III, from the Author. 

PAPERS READ. 

The following papers wore read and dwcussed 1. On the Protective 
Colouration of Birds’ Eggs, by H. P, W. Macnaghten, B.A. 2. Birds’ Nesting in 
the Neighbourhood of Poona? by Major R. M. Betbam. 3. The Nesting of the 
Hornbills and other Notes, by Lieut.-General W. Osborn. 4, Tiger versus Bear 
and other Notes, by Captain W. H. Lane. 5. The Food of the Common Krait, 
by Captain F. Wall, I.M.S. G. Occurrence of the Whooper Swan in Sind, by 
J. Crerar, I.C.S. 

EXHIBITS. 

Mr, E, L. Barton exhibited a number of specimens of boars’ heads, bears, 
chital, &c,, which he had mounted, and a vote of thanks was passed to him for 
the work be had done for the Society during the last twenty years. 
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